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LETTER OF TRANSMITTAL 


THe SECRETARY OF COMMERCE, 
Washington 25, February 1, 1957. 
Hon. Sam Raypurn, 
Speaker of the House of Re prese ntatives. 
Washington 96. Ep. Ha 

Dear Mr. Speaker: Transmitted herewith is a report on iron and 
steel scrap, dated January 31, 1957. This report to the Congress 
has been prepared in accordance with section 2 of Public Law 631 of 
the 84th Congress. 

May I express the hope that the report will accord with the desires 
of the Congress and that it will make an important contribution to 
a better understanding of a difficult subject. 

Sincerely yours, 
[Signed] Sinctarr WeEEks, 
Secretary of Commerce: 
Enclosure. 


IIr 








CONTENTS 





ienditin teen veews wales glee vil 
Part [. Sum ry and conclusions : = l 
Part If. Use of ferrous scrap ‘ ’ :, ° 2 
(If. Generation or supply of ferrous scrap 4 
Part IV... 'T ipply requirements situation 15 
Part V. United States exports and the free world requirements . 21 
Part VI. A program for further studies and analyses ; 22 
: & lle report : ' ' 25-91 
I [l. Tables on consumption of iron and steel scrap Sl = 92 
Exhibit IIT. Method of estimating potential generation of heavy melting 

scrap 1946-64 ‘ 93 
Exhibit 1V. Tables on United States foreign trade in iron and steel scrap. 94 


Vv 








FOREWORD 


This report on ferrous scrap resources of the United States has been 
prepared by the Department of Commerce for a dual purpose. First, 
it is part of a study of the Nation’s mobilization base in ferrous metal- 
lics for the Office of Defense Mobilization; and second, it is responsive 
to a request from the Congress (Public Law 631, 84th Cong.) to the 
Secretary of Commerce for a comprehensive survey of the national 
ferrous scrap situation, 

The analyses, judgments, and conclusions set forth in this report 
on the generation, use, resources, and requirements of ferrous scrap 
are based upon information gathered directly by the Department, 
and on a survey of obsolete scrap made for the Department by the 
Battelle Memorial Institute of Columbus, Ohio. 

The tremendous output in this country of products fabricated from 
iron and steel, copper, aluminum, and other met tals, provides a very 
large accumulation of metallics, a substantial portion of which will, 
in course of time, be salvaged and reused in the production of new 
products. 

The standard of living of our whole population and the technolo- 
gical progress of our industries result in a rate of obsolescence and 
salvage of consumer goods and industrial equipment not approached 
elsewhere in the world. This reservoir of available and potentially 
available metallics is one of our most important material resources. 
The single largest component of this resource is iron and steel. 

The magnitude, character, and availability of iron and steel scrap 
from this reservoir to meet our requirements are difficult to measure 
and certainly cannot be done with a great degree of accuracy. The 
reasons therefor are stated in the report. In reaching the conclusions 
stated in the report, it has been necessary to make certain assumptions 
and judgments, which are believed to be fully supported. While 
further studies will be made of certain aspects of the scrap resource 
situation, as indicated in the report, it is our firm conviction that the 
conclusions rendered on the important issues will not be substantially 
affected by additional supplementary analyses. 

The major emphasis in this report—the prospective supply of 
obsolete ferrous scrap—is a complex subject. Although the sub- 
stance of the report will not eliminate controversy among those who 
will have differing judgments on the important issues, the Department 
believes that important new information has been added to existing 
knowledge of this subject. Certainly this additional information 
represents a great forward step in a better understanding of cur 
ferrous scrap resources and focuses analyses and judgments on the 
most important and vital aspects of the situation. 

In view of the planning now going on to expand the iron and steel 
industries of the United States and the free world, which will require 
increasing quantities of ferrous scrap, the Department, in cooperation 
with other interested agencies of the executive branch, will continue 
its studies of this subject. 
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REPORT ON IRON AND STEEL SCRAP 


Part I. SumMARY AND CONCLUSIONS 


During the past 2 decades the domestic consumption of iron and 
steel scrap has reached record levels parallel with domestic iron and 
steel output to which scrap consumption is directly related. 

Domestic consumption and exports during the past 2 years 
represent all-time high levels of withdrawals of scrap from national 
resources. Total net exports during 1955 and 1956 represent approxi- 
mately 40 percent of total net exports during the previous half century. 

3. Scrap generated by iron and steel production and from operations 
in the manufacturing industries accounts for approximately three- 
quarters of current requirements for scrap. The remaining quarter 
of requirements is supplied by scrap salvaged from obsolete machinery, 
equipment, and other products made of iron and steel. 

4. Based in part on recent domestic consumption practices and a 
level of exports projected at the rate of an annual increase of 5 percent, 
the scrap supply-demand situation indicates that requirements for 
obsolete heavy melting grades in the future are calculated to be in 
excess of the rate of additions to the heavy melting scrap reservoir. 

In light of the projected surplus of bundle scrap, full utilization 
of. vibe scrap resource can only be accomplished by a shift in the 
—— of domestic and foreign scrap consumption. 

The assumptions and procedures used in calculating the supply- 

apinaations situation for heavy melting scrap leave room for varying 

judgments with respect to the precise time when a reduction of the 
heavy melting scrap reservoir commences. However, the magnitude 
of the prospective drop in the potential supply points clearly to the 
necessity for reducing combined domestic and foreign dependence on 
this form of scrap for steelmaking. 

Continuous reduction of the reservoir of heavy melting quality 
scrap would have important implications for the steel industry, 
particularly the nonintegrated producers of steel products. It should 
also affect future plans for the expansion of electric steel furnace 
capacity which now depends almost entirely upon scrap as a raw 
material, especially in the heavy-melting grades. 

8. In the event of a sustained national emergency, when there 
would be dislocation of prompt industrial scrap production, when the 
flow of obsolete scrap would be retarded by extended usage of old 
equipment, and when the use of more scrap would be required to 
maximize steel production, a serious shortage of iron and steel scrap 
would result. 

9. The Department of Commerce will review with the management 
of steel producers and the scrap industry the outlook for the mobiliza- 
tion supply of scrap and what measures may be feasible to maintain 
and strengthen the mobilization base in this area. 

10. Since it appears that the steel industries of the United Kingdom, 
Japan and the European Coal and Steel Community are planning an 
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2 REPORT ON IRON AND STEEL SCRAP 


expansion of facilities which will result in increased requirements for 
scrap largely from the United States, the Government should under- 
take discussions with representatives of these countries and their 
industries which wouid lead to measures dealing not only with the 
short-range problem but to long-range plans to decrease their depend- 
ence on the United States. 

Further studies will be made of the data already developed for 
the report and additional data will be procured so that methods of 
determining the nature and character of scrap generation can be 
refined and more precise estimates of the supply-requirements balance 
obtained. Significant facts to be forthcoming from these studies will 
be reported to Congress at a later date. 


Part II. Uss or Ferrous Scrap 


Ferrous scrap is an essential raw material in the production of iron 
and steel. As such it is used with approximately equal quantities of 
pig iron, as hot metal or in solid form, as part of the metallics charged 
into iron and steel furnaces. 

Historically the importance of scrap is related to the development 
and growth of the open-hearth furnace. Prior to the early 1900’s 
the predominant facility for the production of steel was the Bessemer 
converter, which uses scrap in negligible proportions. The open- 
hearth furnace, coming into the picture later, was designed to use 
large proportions of scrap and was able to draw upon accumulated 
quantities of potential scrap for which there had previously been no 
use. The subsequent growth in the importance ot the electric furnace, 
in which the charge is almost entirely scrap, added to the demand for 
this material. Today, about 85 percent of the total scrap used in the 
production of steel ingots is consumed in open-hearth furnaces, 15 
percent in electric furnaces, and less than 1 percent in Bessemer 
converters. 

Scrap comes from two major sources: Home scrap is derived from 
the production processes of making iron and steel products and 
recycled in those processes, while purchased scrap, as its name implies, 
is obtained from outside the iron and steel industry. Purchased 
scrap in turn consists of two types: Prompt industrial scrap, generated 
in the fabricating operations of metal- -consuming industries and 
returned promptly to the iron and steel industries, and obsolete scrap, 
salvaged trom articles no longer in use. 

In the trade, scrap is classified by grade into nearly a hundred 
sategories, which may be combined into various types of groups 
depending on quality, manner of usage, etc. For the purposes of this 
report, obsolete scrap is classified into three categories: heavy melting 
scrap, bundles, and cast iron. 

Of the total scrap used, approximately equal proportions are made 
up of home scrap and purchased scrap. ‘The record of usage for the 
past few years and a projection through 1964, together with the level 
of steel production, are shown in the table on page 3. 

Of the total purchased scrap consumed, approximately 40 percent 
is derived from prompt industrial scrap and 60 percent from obsolete 
scrap. The general practice in the iron and steel industry is to use a 
mixture of scrap and pig iron in charging heats into the open-hearth 
furnace. This practice is governed by the availability of the two 
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materials. In the case of an integrated steel plant where blast fur~- 
naces are adjacent to the open-hearth shop, hot metal from the blast 
furnace is charged directly into the open-hearth furnaces. Under 
these conditions, the average ratio of hot metal to scrap in the charge 
would be approximately 52 percent hot metal and 48 percent scrap. 
Some steel plants do not have blast furnaces, and hot metal is not 
available for charging into the open hearth. Under such conditions, 
pig iron is charged into the open hearth without preheating. This 
results in a longer r processing time, because the total charge, both pig 
iron and scrap, is fed to the open ‘hearth cold. Depending upon the 
availability and cost of pig iron and scrap, the ratio of pig iron and 
scrap used may vary over a rather wide range. This ratio, particu- 
larly for nonintegrated producers, might vary from 30 percent pig 
iron and 70 percent scrap to possibly 60 percent pig iron and 40 per- 
cent s rap. 


TABLE 1.—WStcel production and consumption of iron and steel scrap, 1953-64 


[In thousands of net tons] 








Consumption or requirements of iron and steel scrap 2 


Year Steel ingot 
production ! 


| | Home scrap 
| Total scrap | 


Purchased scrap 




















} 
Quantity Percent of Quantity Percent of 
Total Total 
ee eee ee — 
1953 111, 610 | 77.131 | 41,721 | 54.1 | 35, 410 | 45.9 
1954 . 88, 312 | 61, 354 35, 585 58.0 | 25, 769 | 42.0 
1955 117, 036 | 81, 374 45, 578 56.0 | 35, 796 | 44.0 
1956 115, 20 80, 700 | 43, 700 | 54.2 | 37,000 | 45.8 
1957 126, 200 88, 472 48, 727 55.1 | 39, 745 | 44.9 
1958 130, 800 91, 694 50, 502 55.1 41, 192 | 44.9 
1959 a 135, 400 | 94, 918 | 52, 278 | 55.1 | 42, 640 | 44.9 
1960 140, 00 98, 142 54, 05% 55.1 44 089 44.9 
1961 4 144, 600 101, 365 55, 829 | 55.1 | 45, 536 | 44.9 
1962 > . 149, 200 104, 589 57, 604 55.1 46, 985 44.9 
1963 153, 800 | 107, 812 59, 379 | 55.1 | 48, 433 | 44.9 
1964 ; ’ 158, 400 | 111, 036 | 61, 155 | 5. 1 | 49, 881 | 14.9 
| 
1 American Iron and Steel Institute data, except 1957-64, projected by Battelle Memorial Institute. 
2 1953-55 consumption from U &. Bureau of Mines di ata; 1956 consumption estims sted by BDSA, based 


on U. S. Bureau of Mines data; 1957-64 requirements projected by Battelle Memorial Institute, 


Additional tables, 1-4, showing detail on scrap consumption, 
1947-56, are contained in exhibit II. 

The term “heavy melting scrap” applies to scrap salvaged from rela- 
tively heavy shapes, such as structural material from buildings, rail- 
road rails, and freight cars. This type of scrap is usually uniform in 
grade and metallurgical composition; hence it is a grade of scrap pre- 
ferred by the steel industry because of its ability to be refined into 
steel of a given grade and composition in a minimum time. 

The term “bundled scrap” applies to scrap accumulated from sheet 
and strip products and includes discards such as side trimmings, 
blanks from stamping operations, and damaged ends from hot- or 
cold-rolled sheets used in the manufacture of a multitude of products. 
It, also includes many light-gage obsolete products such as auto and 
truck bodies, furniture, household utility equipment, and containers. 
This form of scrap is gathered from many sources and is compressed 
into bundle form for easier handling as a charge material into the open- 
hearth or electric furnace. Bundled scrap does not lend itself as 
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readily to use as heavy melting scrap for three reasons: (1) It varies 
widely in metallurgical composition, (2) it is not as dense as heavy 
melting scrap, hence requires longer charging time, and (3) bundled 
scrap usually contains nonmetallics to be refined out in the furnace. 
These three factors make bundled scrap less desirable for use in making 
steel than heavy melting scrap, and present industry practice is predi- 
cated on the use of a proportion of heavy melting scrap to bundles in 
the ratio of 3 to 1. However, the prospect of increasing scarcity and 
increased costs of heavy me ting scrap has impelled certain companies 
to increase the ratio of bundles to heavy melting. At the same time the 
steel industry is working with the scrap dealers on the problem of 
preparation of bundles. The prospect of an inadequacy of heavy 
melting scrap will require a continuing review by industry of current 
scrap usage practices in planning future plant investment and meas- 
ures to utilize lower grade scrap or increase pig iron production, or 
some combination of both. 


Part III. GENERATION OR SupPPLY oF FERROUS ScRAP 


Prior to the request from the Congress for a report on ferrous scrap 
resources, the Department, in connection with mobilization base 
studies, had studied methods and means of investigating the factors 
which affect the flow of sc rap into the economy and had developed an 
outline for a proposed study. ‘This outline was used in the preparation 
of the scrap study. The proposed study was divided into two primary 
segments, obsolete scrap and prompt industrial scrap, which provided 
an excellent basis on which to proceed. It was not necessary to in- 
clude home scrap for reasons discussed below. 

The general framework of the complete project may be better under- 
stood by an examination of the Flow Chart of Ferrous Scrap Genera- 
tion and Scrap Reservoir, figure 1. The Department undertook to 
make a survey of the prompt industrial scrap generation situation, and 
a contract to make the survey on obsolete scrap was awarded to the 
Battelle Memorial Institute, a private organization, in September 
1956. The interre lationships of the three categories of sc rap and the 
procedures utilized in arriving at the results of the entire study follow. 
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FIGuRE 1 
FLOW CHART OF 
FERROUS SCRAP GENERATION AND SCRAP RESERVOIR 
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HOME SCRAP 


Home scrap is a waste byproduct generated by steel mills and 
foundries in the course of their operations and remelted by them as part 
of the metallics charge in steel-producing furnaces. It is therefore a 
self-generated supply directly related to the rate of operation. Since 
home scrap is recycled immediately, as shown in the flow chart 
(fig. 1), it does not become part of the obsolete scrap reservoir. Ex- 
amples of home scrap are ingot croppings, billet ends, plate shearings, 
scale, gates, and risers. 

Over the years, home scrap has been generated at the rate of about 
one-fourth of the total output of steel ingots and iron and steel castings 
and has therefore represented approximately the same proportion of 
the metallics input. Variations in the rate of generation of home scrap 
have taken place in the short run as a result of such factors as changing 
product mixes. In the long run, two opposing forces have been at 
work, which have tended to counterbalance each other. On the one 
hand, improving technology in the production of steel-mill and foundry 
products has led to less waste. On the other hand, the growing im- 
portance of light steel-mill products, pointed out elsewhere in this 
report, tends to lead to some increase in home scrap, because of the 
lower yield of such products from ingots. It is not necessary to give 
special consideration to home scrap as a part of the scrap problem 
because it is recycled immediately within the steel industry and does 
not become part of purchased scrap requirements data. (See flow 
chart, fig. 1.) 

PROMPT INDUSTRIAL SCRAP 


The scrap which the steel and foundry industries require from out- 
side sources (purchased) consists of two general categories: Prompt 
industrial and obsolete. Prompt industrial scrap is that scrap gen- 
erated by metal-consuming and fabricating industries as a byproduct 
of their operations and returned almost immediately to steel mills and 
foundries, and as shown in flow chart such scrap does not enter into 
the obsolete scrap reservoir flow. 

The need for definitive statistics on the generation of such scrap has 
long been recognized by both Government and industry to fill a gap 
which has heretofore prevented more complete analysis of the total 
scrap situation. The Government made a partial attempt to fill this 
gap during World War II, by collecting some data on shipments of 
scrap by manufacturing plants. However, since these data were not 
related to steel usage, the information did not lend itself to the develop- 
ment of scrap-generation factors. Again, during the Korean emer- 
gency, the Department of Commerce, through the National Produc- 
tion Authority, collected data on both scrap shipments and steel con- 
sumption by manufacturing establishments, but the period covered 
(only a few months) was too short to provide conclusive results. 

During the period between World War IT and the Korean conflict, 
the steel industry, through the American Iron and Steel Institute, 
prepared a study of scrap which included a set of ratios of prompt 
industrial scrap generation. These latter ratios were based on returns 
from approximately 100 firms representing 23 of 51 major markets for 
steel. The AISI study was the most comprehensive information on 
the subject until the broad prompt industrial scrap survey was made 
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by the Department of Commerce as a necessary background for this 
report. 

The question of the adequacy for national defense needs of our 
metallics supply, including scrap, was reopened by the Government in 
1955. In April of that year the Office of Defense Mobilization re- 
quested the Department of Commerce, through the Business and 
Defense Services Administration, to make a ferrous metallics resource 
study. As part of the study, BDSA had planned to institute a prompt 
industrial scrap survey by obtaining information directly from indus- 
trial plants. The passage of Public Law 631 (84th Cong.) provided 
the necessary impetus and support for executing the survey. A copy 
of the questionnaire used, BDSAF-319, Prompt Industrial Serap 
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Survey, 1s shown as figure 2 
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FIGURE 2 
This report is reqired under Section 705 of the Defense BUDGET BUREAU NO, 41-5654 
Production Act of 1950, as amended. APPROVAL EXPIRES DECEMBER 31, 1956 








Form BDSAF-319 Period covered 


(9-21-56) 





by this report 














U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS 


Acting as collecting and compiling agent for the 
BUSINESS AND DEFENSE SERVICES ADMINISTRATION 


CALENDAR YEAR 1954 


Name and addrese of establishment (Please correct if name 
and eddrese han changed) 






PROMPT INDUSTRIAL SCRAP SURVEY 


Senufacturers’ report of consumption of 
metal shapes and forms and scrap generation 



























TO: Burean of the Census, Washington 25, DBD. C. 
ATTN: Industry Division; Ref.: BDSAF-319 
Instructions - File one (1) copy of this report with the 
above address within 20 days of its receipt. 


Note: See covering letter accompanytng this form and ad- 
ditional instructions on reverse. 













Section I - CONSUMPTION OF METAL MILL SHAPES, FORMS, CASTINGS, AND FORGINGS DURING 1954 
Refer to your 1954 Census Report (Item 17 “Selected Materials Consumed During 1954") to report 
this Section I on Consumptfon. 






Census Quantity 
Material material Short tons 
code (2,000 pounds) 






A. Iron and Steel (carbon, 
alloy, stainless) con- 
sumed during 1954 


Report iron and steel con- 
sumption only if total 

consumption during 1954 

exceeded 500 tons. If less 
than 500 tons was consumed 
in 1954, check the box be- 
below and disregard Sect to 
IIA “Iron and Steel Scrap 
Shipped during 1954" 


Sheet and strip (including tin, terne, 
and black plate) 















331212; 331218 


331211; 331213; 
331215, 331217; 
331219; 331221; 
331225; 331231; 
331241 - 331249 
























All other steel mill shapes and forms 


















+—________ 


3 | Iron castings *(gray and malleable-rough 
| and semi-finished 








332011 




















| Steel castings *{rough and semi-finished) 332311 


-—4- 





Steel forgings, purchased (rough as forged) 
(NOTE: Refer to Special Instructions, Section 
IA, Line 5 - Forgings) 





O 










Aluminum consumed 
during 1934 


Report aluminum consump- 
tion only if total cos- 
sumption during 1954 ex- 
ceeded 40,000 pounds. If 
less than 40,000 pounds 
Was consumed in 1954 check 
the box below and disre- 
gard Section IIB “Ship- 
ments of Aluminum and 
Aluminum-base Alloy Scrap” 


O 


‘oa consumed during 


Quantity 
(Thousands of pounds) 









































6 | Aluminum and aluminum-base alloy mill 
shapes and forms (rolled, drawn and 

| extruded) including castings,* and 

| forgings, (rough as forged) 

(NOTE: Refer to Special Instructions, 
Section IB, Aluminum Consumption) 






















Report copper consumption 
only if total consumption 
during 1954 exceeded 
40,000 pounds. If less 
than #,00U pounds was 
consumed in 1954 check the 
box below and disregard 
Section IIC “Shipments of 
Copper and Capper-base 
Allay Scre@p” 


O 


a 


Copper and copper-base alloy: 
Bare wire 


Quantity 
(Thousands of pounds) 
| Insulated wire and cable (report 
iE copper content only) 
9g | All other copper and copper-base alloy mill 
shapes and forms (including forgings - rough as 


forged) (NOTE: Refer to Special Instructions, 


Section IC, Copper Consumption) 335119 


mp [| Cosver and cepper-tese alley casting? aoe Cael | 
4 wi Pr iged 


CENSUS USE ONLY 























®1nclude purchased castings, castings received from other plants of your company and castings produced and consuned by this 
establishment. 
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Section II - SHIPMENTS OF PROMPT INDUSTRIAL SC METAL DURING 1954 
(Include scrap generated in this establishment and transferred to other plants of your company.) 








| kia 7 ae . 
ine Quantity 
7 No. Tee ot NOmeD Gross tons 
+ nin eee a (2,240 pounds) 
A. Irow and steel scrap | Iron and steel scrap 
shipped during 1954 1 Heavy melting 
= eos es — 








Report lines +5 only if 
you consused gore than 


$00 tons of iron and 2 Bundles, sheets and trimmings 


steel! during 19% rar, Sai 2 Tae i aa7T) Toe 





} 3 | Cest iron (including malleable iron) 


nae oceinmeeemanaseetiomme 7 i sicecinhapehcnnininns 


4 All other iron and steel scrap 


5 Iron and steel scrap - TOTAL 


; oa ss | Qantity 
} alloy scrap shipped during 

| 1954 (Report on line 6 only fRemnentn:  povedey 
if you consumed more than 





40,000 lbs. of aluminum and l 1 ” » ¥ 
flumindm-base allay during | © | Aluminum and aluminum-base alloy scrap - TOTAL 


Serrano ata 





Scrap distribution 
(Report in thousands of pounds) 





Type of Brass sills, Refiners, Se ait 
aa Some a To. inact son oun . 

eakers, and suclters, Total 

Seuntetes aiee. re- (dealers, ote 


welters brokers, 





and users ote.) 





b (ce) (4) 








C. Copper and copper- 


bese alloy scrap | Brass mill scrap: 
shipped during 1954 7 | Rod ends and turnings, 
Report lines 7- 10 only sheet clippings and 

if you consumed sore | punchings, tube ends 
than 40,000 pounds of and turnings, copper- 
copper and copper- base base alloy wire scrap. 






























alloy during 1954 





Unalloyed copper sire 
scrap 


Other copper and copper- 
base alloy scrap 








Copper and copper-base 
alloy scrap - TOTAL 











Certification - The undersigned company and the official executing this 
certification on its behalf hereby certify that the information contained 


in this report is correct and complete to the best of their knowledge 
and belief. 


Checks for completeness and Check box 


consistency in your report after making 
eah test 








. Are all data reported in the + 
specified unit of seasure?...... 


Heme of coupeny 
2 Have you completed the r@ort 


for each of the three types of © —s 
eetals included in this report?. 


3 Are the qantities of scrap re | 
ported consistent with the 
@antitics of metal consumed?.. ‘| ) 


Address of company 


& Are the grades of scrap re- 
ported consistent with the 
fores and shapes of netal 
consumed ?. Ew 


Blgnsture of suthorleed officiel 














The U. BS. Code, Title 18 (Crises and Criainel Procedure), Section 1001, forweriy Section 80, sekes it «@ crisioel offense to 
make @ wilfully falee stetement or representation to any departeent or agency. of the United States as to any astter within its 
Juriediction. The individuel company inforsetion reported on this form is for use in defense sobilisetion activities. The un- 
authorized publication or disclosure of individuel company informetion is prohibited by lew, and persons heving access to such 
information are subject to fine and iaprisonment for unauthorized disclosure, 


Comm-0C 34304 


87678—57——_-2 








10 REPORT ON IRON AND STEEL SCRAP 
Form BDSAF-319 (September 21, 1956) 


GENERAL INSTRUCTIONS 


Submit a separate report for each manufacturing establishment for which 
report forms have been received. 

A manufacturing establishment is generally defined as a single physical location 
where industrial operations are performed; for example, a factory, mill, or plant. 
Where a single physical location comprises two or more units which are engaged 
in distinct or separate manufacturing activities, and for which separate records are 
available or for which substantially accurate reports can be prepared, each such 
unit shall be treated as a separate establishment. The establishment units used 
in this survey are consistent with those reported by you in the 1954 Census of 
Manufactures. 

Prompt industrial scrap is scrap which is a waste or by-product of industrial 
fabrication generated in the production of the end-product or products manu- 
factured in the reporting establishment. Includes as shipments of prompt indus- 
trial scrap the scrap generated in fabricating operations of this establishment and 
transferred to other plants of your company. Do not include shipments of scrap 
resulting from foundry operations, such as gates, sprues, and risers which are 
normally recirculated back to your foundry. Do not include obsolete (dormant) 
scrap such as obsolete machinery, tools, jigs, dies, fixtures, or other equipment 
broken, worn beyond repair, abandoned, or dismantled. 

Consumption: The quantity figures to be reported in Section I of this survey 
should be transcribed from the comparable items as reported on your 1954 Census 
of Manufactures report, Item 17, ‘‘Selected Materials Consumed During 1954.” 
With the exception of forgings, the materials consumed data requested for section 
I of this report are the same as that reported on your 1954 Census of Manufactures 
report and accordingly you need only transcribe your quantity figures. Forgings, 
not separately shown on the 1954 Census of Manufactures report, are specified 
in this survey as a separate item and should be reported separately for steel 
consumption and included in the items as requested for aluminum and copper 
consumption. Census materials code numbers are shown opposite each material 
item on this form in Section I to identify the comparable material items on the 
1954 Census of Manufactures report. 


SpeciIFIC INSTRUCTIONS 


Section I. Consumption of Metal Mill Shapes, Forms, Castings, and Forgings 
During 1954 


A. Iron and steel consumption. —Report the quantity figures in short tons 
(2,000 pounds) as reported on your 1954 Census of Manufactures report, Item 17. 
In most eases, the 1954 Census of Manuf: actures figures for iron and steel consumed 
must be combined in accordance with iron and steel material dese riptions on 
this report. For instance, tin plate, terne plate, ete. are combined with “sheet 
and sirip’’ (line 1), Section IA, and structural shapes, plates, wire and wire 
products, bars and bar shapes are combined with ‘“‘all other steel mill shapes 
and forms” (line 2), Section IA of this report. Ingot, blooms, billets, ete. are 
also combined with ‘‘all other steel mill shapes and forms” (line 2), Seetion IA 
of this report. 

Lines 3 and 4—Castings: Report consumption of purchased rough and semi- 
finished castings, as well as those received from other plants of your own company 
and those produced and consumed in the same establishment. 

Line 5—Forgings: Report consumption of purchased rough forgings, including 
those received from other plants of your own company. Do not, however, include 
in this category the tonnage of blooms, billets, bars, ete. made into forgings in 
this establishment. Include such tonnages in ‘‘all other steel mill shapes, ete.” 
(line 2). Since forgings were not requested as a separate item on the 1954 Census 
of Manufactures repori, it will be necessary to consult your records in order to 
report this item. If such records are not readily available, a reasonable estimate 
will be acceptable. 

B. Aluminum consumption.—Report (line 6) the quantity figures in thousands 
of pounds as reported on your 1954 Census of Manufactures report, Item 17. 
Include purchased rough and semifinished castings, as well as those received from 
other plants of your own company and those produced and consumed in the 
same establishment. Also include forgings, rough as forged, purchased and 
received from other plants of your own company if your 1954 Census of 
Manufactures report does not include this figure. 








REPORT ON IRON AND STEEL SCRAP 11 


C. Copper consumption.—Report the quantity figures in thousands of pounds 
as reported on your 1954 Census of Manufactures report, Item 17. Report 
purchased rough and semifinished castings, as well as those received from other 
plants of your company and those Bron none and consumed in the same establish- 
ment. Also include forgings, rough as forge -d, purchased and received from 
other plants of your own company if your 1954 Census of Manufactures report 
does not include this figure. 


Section II. Shipments of Prompt Industrial Scrap Metal During 1954 


For the purpose of this report, totals of scrap shipments (Section IT, lines 5, 6, 
and 10 (d)) must be drawn from your records. However, if data for the separate 
categories of steel and copper scrap (i. e., heavy melting steel scrap, unalloyed 
copper wire scrap, etc.) are not readily available from your records, reasonable 
estimates will be acceptable. 

A. Iron and steel scrap shipped.— Report quantities in gross tons (2,240 pounds). 

Line 1. ‘‘Heavy melting’? means heavy scrap normally identified as No. 1 
heavy-melting steel scrap and No. 2 heavy melting steel scrap. 

Line 2. ‘‘Bundles, sheets and trimmings” includes No. 1 bundles, No. 2 bundles, 
electric furnace bundles, and other scrap generated from sheet, strip, and tin plate. 

Line 3. ‘“‘Cast iron (including malleable iron)’’ means scrap generated from the 
processing of iron castings. 

B. Aluminum scrap shipped.—Report in thousands of pounds showing as 
weight of scrap shipped the clean and dry weight of such scrap. For scrap in the 
form of borings and turnings, estimate if necessary the approximate percentage of 
moisture, dirt, and other contaminants in the gross weight of scrap shipped and 
report only the net metal weight. 

C. Copper scrap shipped.—Report quantities in thousands of pounds. 

Line 7. Brass mill scrap.—Rod ends and turnings mean copper or copper-base 
alloy rod ends as well as turnings, borings, etc., from these products. Include 
turnings, borings, etc., from rough forgings. Clippings and punchings mean = 
per or brass clippings, punchings, turnings, spinnings, skeletons, etc., from sheet 
strip, etc. Include also tube ends, turnin gs and borings from tube consumption. 

Line 8. Unalloyed copper wire scrap means copper scrap, such as bare or insu- 
lated wire and cable pieces, generated in fabricating the products of the reporting 
establishment from copper wire mill products. In reporting insulated or lead 
enclosed copper wire scrap, report the copper content only by estimating the 
weight of the copper. 

Line 9. Other copper and copper-base alloy scrap means scrap other than brass 
mill scrap such as that generated in the machining of castings. 

Scrap distribution 


Column (a): Include shipments to plants that consume scrap in the production 
of copper-base mill and foundry products and shipments to brass and bronze 
ingot makers (secondary smelters). Include prompt industrial scrap transferred 
to your own copper-base mill or foundry for consumption. 

Column (b): Include shipments to refiners, custom smelters, and miscellaneous 
remelters and users, such as aluminum foundries and mills, iron foundries and steel 
mills, and chemical plants, 

Column (ec): Include shipments to dealers, brokers, exporters and all other ship- 
ments not reported in columns (a) and (b). 

Column (d): Should represent all shipments of the specified type of copper 
and copper-base alloy scrap. For each line, column (d) should be the sum of 
columns (a), (b), and (ce). 


Nore.—For the purpose of this survey, report the distribution according to the 
original transaction. For example, if you sell scrap to a broker and ship it to a 
brass mill, report as a shipment to a broker. Also, if you ship to a foundry that 
produces copper-base castings as well as aluminum or other type castings, report as 
shipment to copes r-base foundry. 


The coverage of this survey included all rhetaMrorking inditatries, 
with complete coverage of all plants with 250 or more employ ees and 
a sample coverage of the balance. The survey covered the calendar 
year 1954 so as to take full advantage of the reports submitted in 
connection with the Census of Manufactures for that yeer. Pre- 
liminary data for the ‘‘certainty” cases (250 or more employees) 
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indicated approximately 87 percent coverage of the total scrap gener- 
ated by these industries, with the sample, on an expanded basis,bring- 
ing the coverage to nearly 95 percent. 

he average generation of scrap for all metalworking industries is 
approximately 22 percent of consumption of steel-mill products. 
However, consideration must also be given to other industries generat- 
ing prompt ind: ae scrap, namely, construction, oil and gas ‘drilling, 
mining, quarr, ng, lumbering, and foundries. When these are taken 
into account, the average, as estimated by Battelle, was 15 percent 
of iron and steel input in the period 1951-55. 

In 1954, the motor vehicles and equipment industry had the highest 
rate of generation (31 percent) of the metalworking industries. The 
prompt industrial scrap produced by this industry amounted to 41 
percent of the total generated by the group. This industry also 
accounted for 29 percent of the consumption of iron and steel for 
the metalworking industries in that year. Other identified industries 
consuming significant quantities of iron and steel—5 percent or more 
of the total—showed the following scrap-generation ratios: Metal 
stamping and coating, 29 percent; tractors and farm machinery, 19 
percent; tin cans and other tinware, 12 percent; and structural metal 
products, 7 percent. 

Preliminary results from the tabulation of the prompt industrial 
scrap survey indicate a total generation of 10.3 million tons of iron 
and steel scrap by metalworking industries, broken down as follows: 


Percent 
a a ee a eee 22 
I te a Sree area nae ie ae coe ies ase ee ee ae ee Sco mee. Te 
A ne I Rn iE Re eg ee eee SEE ee 8 
mil Ocuer grades Conrnimes, Dotings, Ste.) 24 


A complete review of the survey will be published by the Department 
of Commerce within the near future. 


OBSOLETE SCRAP 


As indicated in previous paragraphs, home and prompt industrial 
scrap are for the most part recycled immediately to the melting 
process. Some small quantities may be handled by scrap dealers. 
Part of these quantities may be exported and part may reach the mills 
and foundries at a subsequent date. For the purposes of this study, 
however, all export of scrap is assumed to be derived from the obsolete 
scrap supply. 

Obsolete scrap may be defined as used iron and steel which, n 
longer useful or usable in its original fabricated form, has been or may 
be collected and processed as scrap to become a major steelmaking 
raw material. Obsolete scrap consists of three categories: Heavy 
melting, bundles, and cast iron. Obsolete heavy melting scrap 
stems from heavy steel-mill products such as structurals, plate, piling, 
pipe, and bars, and from steel castings. Obsolete scrap bundles stem 
from light flat-rolled products such as sheet and strip, as well as from 
wire products. Cast-iron scrap stems from cast-iron products. 

Because of the key importance of the figure derived by the Battelle 
Memorial Institute to represent the potential reservoir of obsolete 
scrap as a basic tool in developing the Department’s report, the major 
steps used by Battelle are listed below. The report contaims more 
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detailed information but these major steps are listed here to provide 
a oh s-eye view of the main flow of reasoning. 

The production of iron and steel products used as such (e. g., 
pone shapes in buildings), together with the quantities incorpo- 
rated into classes of fabricated products (e. g., steel bars in crawler 
tractors), were calculated for each year of the period included in the 
study. 

The length of time that each of the above classes of products 
would have a useful life in the hands of the owners was established 
— called the “‘life cycle.’ 

After taking due account of disappearances from the potential 
die mee obsolete scrap supply in ordnance dur- 
ing wars in foreign countries, corrosion, uses which make it virtually 
impossible to recover for scrap, and ship sinkings—the iron and steel 
contained in each of the product classes was deemed to become poten- 
tially available at the end of its life cycle as an addition to the supply 
of obsolete iron and steel. 

4. The sum of the foregoing potential annual additions was then 
estimated as a measure of the reservoir of the potential supply of 
obsolete iron and steel scrap, after taking account of cumulative 
domestic scrap consumption, exports of scrap, and the like. 

The obsolete scrap reservoir as calculated in the Battelle report is 
therefore not a measure of scrap supply but a measure of the inventory 
of obsolete iron and steel, which includes, in addition to iron and steel 
not in use, iron and steel in secondary use, and some iron and steel too 
costly to recover. The period of secondary use is defined as “that 
time the product is held in standby or held for cannibalization.” 
Figure 5, page 17, of the Battelle report graphically illustrates the 
composition of the thus defined total obsolete iron and steel. It was 
recognized by both the Battelle Memorial Institute and the Depart- 
ment that limitation of time and funds precluded a definitive measure 
of the three factors cited above and that the obsolete scrap reservoir 
represented only a potentially available source of scrap and did not 
represent an estimate of an immediately available scrap supply. 
For example, further work is necessary to determine the length of time 
that owners hold machinery and equipment after the completion of 
their useful primary life. Such iron and steel products are part of the 
total reservoir but are not necessarily available as scrap. 

The reservoir as estimated by Battelle and defined as “in secondary 
use and obsolete iron and steel”’ is as follows: 





{In millions of net tons] 





! 


" 
Total Heavy Bundles Cast 
| melting | iron 
a canine ——___——|— |__| 
Jan. 1, 1956_. 543 | 172 142 229 
Jan. 1, 1960 ! : | 603 | 184 186 23 
Jan. 1, 1065 4_.._-_- i, siedieal hia tine ae pile al 707 196 256 256 


1 Excludes exports since Jan. 1, 1956. 


These estimates, subject to the considerations mentioned, are con- 
sidered adequate for use as a guide for Government policy determi- 
nations and actions with regard to iron and steel scrap. 
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ANALYSIS OF THE FINDINGS OF THE BATTELLE REPORT 


The statistical data included in the Battelle report provide a wealth 
of source material on ferrous metallics, including supply-demand 
relationships, and serve as a sound base for future investigations 
which are necessary in order to develop a more accurate and compre- 
hensive view of the scrap situation. As Battelle Memorial Institute 
has pointed out, the conclusions in its report with respect to recover- 
ability are technically, but not commercially, pertinent and require 
further investigation. The development of additional facts to get 
more precise quantitative measures of the size of each of the categories 
of iron and steel products comprising the obsolete scrap supply will 
require future intensive studies. The Business and Defense Services 
Administration has already initiated action to gather from Battelle 
additional data in connection with this program. 

The need for a more accurate measure of obsolete supply can be 
illustrated in considering the estimates of generation of obsolete iron 
and steel as described in the Battelle report. On the basis of a 15- 
percent nonrecoverable factor, the potential increase in the reservoir 
of obsolete heavy melting iron and steel for the 9 years 1956 through 
1964 (after relating domestic withdrawal to potential input) amounts 
to 24 million tons. BDSA estimates that export of heavy melting 
scrap over the same period may amount to as much as 38 million net 
tons under present circumstances. These figures indicate a potential 
depletion of the heavy melting iron and steel reservoir of 14 million 
net tons during this period. 

This depletion may be revealed as more serious than shown when 
better measures are developed to indicate some of the factors which 
could operate to reduce the amount of obsolete heavy melting scrap 
actually available. Not only would this situation result in a decrease 
in the estimated quantity of heavy melting scrap in the reservoir, 
but the rate of addition of heavy melting scrap to the reservoir would 
also be reduced. This latter fact results from the large demand for 
heavy melting scrap compared to total demand for all forms. Recent 
exports have accentuated this situation, since about 60 percent. of 
the scrap export ed consists of heavy melting grades, and in domestic 
consumption 70 percent of purchased obsolete scrap used is heavy 
melting scrap. In other words, the critical point where the rate of 
withdrawal exceeds the rate of potential generation already may have 
been reached. 

As indicated earlier, Battelle’s treatment of the recoverability factor 
was necessarily limited to consideration of scrap recovery from a tech- 
nical point of view only, while an estimate of the commercially or 
economically recoverable scrap had to be deferred to some future date. 
For example: 

The “potentially recoverable” factor for the oil and gas industries 
is stated by Battelle to be 100 percent. An estimate made by an 
American Iron and Steel Institute expert indicates that 50 percent of 
the oil-well casing used by this industry is not commercially recover- 
able. Since oil-well casing represents about 60 percent of total steel 
consumption for this industry, a 70 percent commercially recoverable 
factor may be indicated. 

The “potentially recoverable” factor for foundry products is 
also estimated at 100 percent. Further study of this category is 
necessary to break down its components and the relationship of cast- 
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iron pipe to the total analyzed. To illustrate, not all cast-iron pipe 
in the ground can be considered as commercially recoverable. 

The Battelle report estimates corrosion losses to be less than 1 per- 
cent (which under present production levels amounts to nearly 1 
million tons per year). This estimate is based on Battelle’s investiga- 
tions in the field and their discussions with several groups of corrosion 
engineers who were of the opinion that it might be difficult, perhaps 
impossible, to arrive at a more reasonably accurate estimate of 
corrosion loss. However, some industry groups are of the opinion 
that substantially higher tonnages of iron and steel are lost through 
corrosion. 

According to the Battelle report (p. G—1): ‘Ideally, life cycle would 
be defined as the total span of years a product remains in primary 
useful life plus the period of secondary use.” The actual life cycle 
which Battelle estimated was restricted to “primary” useful life. 
Since the factor of secondary use had to be set aside, it will be neces- 
sary to conduct further research and analysis to evaluate its effect on 
the reservoir figures developed. It is pointed out that if the period of 
secondary use could be defined, product by product, and if it turned 
out to be as high as 4 years, the quantity of steel in the iron and steel 
reservoir (total 543 million tons as of January 1, 1956) would be re- 
duced by 200 nillion tons, more than one-third. 

It is likely that the 4 years mentioned by Battelle is a high estimate 
for the secondary-use period, but since the reservoir totals are so 
sensitive to variations in life-cycle computations, an intensive study is 

‘eded to develop life cycles adjusted for this secondary-use factor. 


Part IV. Tue Suppty REQUIREMENTS SITUATION 
To simplify the discussion, the ‘‘in secondary use and obsolete” iron 
and steel will be referred to as “reservoir.”’ This reservoir, as of 
January 1, 1956, January 1, 1960, and January l, 1965, by total 
iron and steel and by potential grade of ser: ap, showing the difference 
or net accumulation between these periods, is summarized in the 
following chart (from p. 5, Battelle report) : 


Potential reservoir of obsolete iron and steel (including ‘‘In secondary use’’) 


| Millions of net tons] 


Total Heavy | Bundles | Castiron 
meltin | 

Jan. 1, 195¢ 543 172 142 229 
1, 19 6 184 ) 233 

A l 0 12 | { 4 

Jan. 1, 19¢ 707 19 256 255 
Accumulation 104 12 70 22 

tal accumulation, Jan. 1, 1956 to Jan. 1, 
164 24 114 | 26 


As noted above the accumulation to the reservoir after January 1, 
1956, does not take into account withdrawals in the form of exports. 
The actual exports of scrap for 1956 and the projections of exports 
through 1964 (using a 5-percent increase per year) were compared with 
the accumulations for the indicated periods. The results are as 


follows 
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Potential reservoir of obsolete iron and steel (including ‘‘In secondary use’’) 


[Millions of net tons] 


| . | | | : 
| Total | Heavy Bundles | Cast iron 














melting | 

“ee ; i | | : | 

Jan. 1, 1956, to Jan. 1, 1960 | | | 
Accumulation __- a mehein 0 60.0 12.0 | 44.0 | 4.0 
ans 5 sedis i: 25.0 14.9 6.5 3.6 
Net accumulation __- Gee 35.0 | —2.9 37. 5 4 

Jan. 1, 1960, to Jan. 1, 1965: wees af We aah ee 
Accumulation 104.0 | 12.0 70.0 | 22.0 
Exports_-_-_--- ee ae ee ee 38. 8 | 23. 2 10.1 | 5.5 
alee ha Et hE ee ek ‘ 

Net accumulation... ................-- 65. 2 | —11.2 | 59. 9 | 16. 5 

Totals, entire period Jan. 1, 1956, to Jan. 1, 1965: | BV pred , . | 
Accumulation -.- : : 164.0 24.0 | 114.0 26. 0 
Mxpetta 2: ; 63. 8 | 38.1 | 16.6 | 9.1 
Net accumulation... ms 100. 2 —14.1 | 97.4 16.9 


| 
26 Jats es G1 re shed yy | 


No problems are apparent with respect to the reservoir of scrap 
forms in the aggregate nor to the quantities shown for bundles. For 
cast iron a temporary squeeze appears for the first period but this is 
overtaken by the ample margin of accumulation for the second 
period. For heavy melting, however, a much different situation is 
apparent. There is a deficit for the first period of 2.9 million tons 
and 11.2 million tons for the second period. More significantly, the 
rate of deficit for the second period is larger than for the first, at 
the rate of 2.2 million tons per year, compared to 0.7 million tons 
per year for the first period. 

The question immediately arises as to the significance of these 
data as they pertain to the present and future resource status of heavy 
melting scrap. The figures suggest a critical period has already been 
reached at which depletions of the heavy melting scrap reservoir have 
begun. An accurate measure of this rate of depletion will necessitate 
a further study so that such factors as ‘“‘in secondary use’”’ can be 
accounted for. These factors will, incidentally, result in an increase 
in the rate of depletion since they now inflate the accumulation of 
supply from which these results were derived. 

In order to study the heavy melting scrap situation the Department 
first analyzed the long-term trend of the source from which heavy 
melting scrap is derived. In terms of steel mill products these include 
structurals, plate, piling, pipe, bars and rails, and also steel castings. 
The production of the sum of these products (other than steel castings) 
is compared to total steel production over a period of 50 years—1905- 
55—in the following chart (fig. 3). The proportion of these heavy 
steel-mill products to the total is also plotted on the same chart where 
it will be noted that the trend line shows a decline in the ratio from 
78 percent in 1905 to 48 percent in 1955. 
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The significance of this trend becomes apparent when it is realized 
that under present steelmaking practice, the industry utilizes a high 
ratio of heavy melting scrap to the total charging stock. 

In other words, the steel and foundry industries, when faced with a 
rising production of steel projected over the period 1956-64 and a 
resultant rising demand for scrap, will find the available supply of 
purchased scrap consists of a proportionally declining tonnage of 
heavy melting scrap. 

This fact can best be shown by charting potential obsolete heavy 
melting scrap generation and comparing it with heavy melting scrap 
withdrawals. This is shown in figure 4. The detail of deriving the 
potential heavy melting scrap generation figures based on a 30-yea! 
life cycle is explained in exhibit IIT. 

It will be noted that on this chart the critical period is reached 
toward 1960 and significantly that the rate of decrease in potential 
scrap generation is very steep from 1960 through 1962 with a slow 
recovery thereafter. This is explained by the fact that for a 30-year 
life cycle steel production during the depression years of 1930 through 
1932 will affect scrap return for 1960 through 1962. Although a rise 
in generation of potential scrap beyond 1962 and a further increase 
beyond 1964 would result from the rising output of steel 30 years 
earlier, it must be remembered that the 1970’s would be faced with 
the results of the heavy war and shipping losses of World War II. 

As a practical matter it must be recognized that steel produced in 
a given year will not all return as scrap in a single year in the future. 
The return will be spread over a number of years and this spread for 
the purpose of this analysis is most conveniently portrayed by charting 
the same data used in figure 4 in the form of trends (fig. 5). The 
trend line for exports was superimposed on the domestic withdrawal 
trend line to simplify analyses of different assumptions regarding 
exports. In these represe ntations a 5 percent per year increase over 
the 1956 export figure was charted even though the exports for 1957 
may increase by more than 5 percent. The domestic withdrawals 
are based on the figures derived by Battelle, with an adjustment in 
the 1956 figures to account for the lower scrap use in that year because 
of the steel strike. 

Figures 4 and 5 are intended to serve only as pictorial representa- 
tions and for this reason no specific quantities will be deduced. 

The statistical data collected and analyzed for this report by the 
Department reached the following conclusion: 

The trend lines drawn in figure 5 indicate an imminent deple- 
tion of heavy melting scrap supplies that could lead to a critical 
shortage based on: 

The declining ratio of obsolete heavy melting genera- 
tion to total potential obsolete iron and steel generation. 
(6) The life cycle factor used as applied to reduced 
production in the depression vears of the 1930’s. 

The Department’s ae of the heavy melting scrap situation 
emphasizes the need for a year by year study of the generation of 
potential obsolete scrap me the total scrap withdr: awals for each 
grade. Since the base scrap data prepared by Battelle make it pos- 
sible to develop this information on a short-term basis, the Department 
has asked Battelle to proceed with this analysis. This information 
will be developed for the period 1940 through 1965. 
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Part V. Unttep States Exports AND THE Free Wor.tp 
REQUIREMENTS 


RECENT DEVELOPMENTS IN UNITED STATES EXPORTS 


For several years prior to October 1, 1953, exports of iron and steel 
scrap to all destinations other than Canada were subject to strict 
quantitative limitation. However, as of that date this limitation was 
removed insofar as countries of the free world were concerned and 
scrap has since been licensed virtually without restriction to all foreign 
countries except those of the Soviet bloc. Shipments in 1954 were 5 
times those of 1953 while those of 1955 were 3 times those of 1954. 
In 1956, despite decreases in exports to the European Coal and Steel 
Community and the United Kingdom, which resulted from informal 
consultations, the total rose 11 percent because of the increase in ship- 
ments to Japan. Tables 1 and 2, exhibit IV, report this trade since 
1940 in detail and relate exports to total supply (purchased scrap con- 
sumption plus exports). It will be noted that in 1956 exports were 


14 percent of this supply, as compared with 1 percent or less in the 
period 1943-53. 


FREE WORLD TRENDS IN SCRAP REQUIREMENTS 


The high level of demand for steel in the past few years has resulted 
in record production of steel in the free world. Production of steel 
ingots for the free world, estimated at 229 million net tons in 1955 and 
236 million tons in 1956, will rise to 307 million tons by 1960, assuming 
full use of planned capacity at that time. A somewhat slower rate of 
increase is forecast for the production of iron and steel castings, from 
33 million tons in 1955 to 41 million tons in 1960. 

This unprecedented rise in iron and steel production has confronted 
steelmakers with the problem of providing an increased supply of 
ferrous metallics—pig iron and ferrous scrap. While increases in pig 
iron production in the free world have more or less kept pace with 
increases in steel production the higher levels of output expected in 
the future will result in increased requirements for scrap. Since local 
collections of obsolete scrap by foreign countries, together with re- 
cycled materials, have not been adequate to meet the total needs for 
scrap, it has been necessary for these countries to rely on imported 
scrap, almost entirely from the United States. Even under expansion 
programs calling for ‘better balanced pig iron and steelmaking facilities 
in these countries, the time required to build blast furnaces, coke 
ovens, and supporting facilities will prevent a solution in the immediate 
future. In addition, questions have been raised as to whether suffi- 
cient coking coals will be available to support any such increases and, 
even more important, as to the extent to which such increases will 
lower dependence on scrap imports from the United States. 

The outlook for free world scrap requirements in 1957 is for an in- 
creased demand on the United States based on the rate of exports in 
the last quarter of 1956 and on recent reports on requirements from 
the principal areas involved. Exports in the last quarter of 1956 were 
at an annual rate of 6.8 million tons. Available information indicates 
that exports may be even higher, chiefly because of increased require- 
ments by the European Coal and Steel Community countries and 
Japan. 
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The long-term outlook for scrap requirements of the United States 
and the rest of the free world, assuming the full use of planned iron 
and steelmaking capacity in 1960, is shown in table 2. The free 
world consumed 312: million tons of ferrous metallics in 1955 of which 
152 million tons, or 49 percent, was scrap. Estimates of demand for 
1960 are for a total of 414 million tons of ferrous metallics, an increase 
of 32.7 percent over 1955. Even assuming the accomplishment of 
reported planned expansion of pig iron making facilities, the free 
world would apparently need 47 million tons more scrap in 1960, of 
which 22 million tons would be purchased scrap. Of this total of 
22 million tons the requirement of the United States would account 
for 9 million tons, with the balance of 13 million tons being required 
by the rest of the free world. It may be questioned whether this 
additional need can be fully supplied from local sources, that is, from 
prompt industrial scrap, and collections of obsolete scrap. To the 
extent to which these needs are not met in this way or from other 
sources, foreign requirements on the United States may be expected 
to increase. 


TAB Le 2.—Estimated iron and steel production and consumption of ferrous metallics 
in the free world, 1955 and 1960! 


[Millions of net tons] 





United States Other free world | Total, free world 
| | Increase Increase j Increase 
| | 1955-60 | | 1955-60 | 1955-60 
11955 | 1960) | | 1955 | 1960 ~ || 1955 | 1960 | ines 
| Per- | | Per- | i Per- 
| Tons | cent | | Tons | cent | Tons | cent 
le i dct hntlectnitathipcdmtldh bedi cient kipedaletatbi’ Sede end cbaaete diet ctnn ch tah teniscan tad Dennen diana Aediceacdieds Ladedhoaliaih ait 
Total production 134 169 | 35 | 26.1 | 128] 179 { 51 | 39.8 262} 348 | 86 32.8 
Steel ingots 117| 148] 31/265! 112] 159! 47/420] 220] 307| 7: 11 
Iron and steel castings 17 21 | 4 | 23.5 16 | 20 4} 25.0 33 41 ~ 24.2 
Total ferrous metallics | | | 
consumption 158 199 41 | 25.9 154 | 215 61 | 39.6 312 | 414 102 32.7 
Pig iron 77 | 97 20 | 26.0 $3 | 118 35 | 42.2 160 215 55 34.4 
Scrap 81 102 21 | 25.9 | 71 97 26 | 36.6 152 199 17 10. 9 
Home ; 45 57} 12 | 26.7 36 49; 13] 36.1] 81 106 25 | 30.9 
Purchased 36 45 9 | 25.0 35 | 48 13 | 37.1 71 93 2| 31.0 


met we Lk | 1, 


Source: American Iron and Steel Institute, U. 8. Bureau of Mines, and estimates by BDSA. 


1 Based on full use of planned capacity. 
Parr VI. A ProGrRaM For FurRTHER STUDIES AND ANALYSES 


This section of the Department’s report briefly summarizes the 
steps which should be taken, some on a short-term and some on a 
long-term basis, to provide a better basis for possible further decisions 
regarding future supplies and availability of obsolete ferrous scrap. 

1. As mentioned earlier in this report, a short-term study, already 
underway by Battelle, will provide valuable additional data on scrap 
trends. This study will show, on an annual basis from 1940 through 
1965, the following information for heavy melting, bundles, and cast- 
iron scrap: 

(a) The amounts of obsolete iron and steel generated. 
(b) The domestic consumption and the total withdrawals (in- 
cluding estimated exports) of obsolete iron and steel scrap. 
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(c) The apparent percentage recoverability of obsolete iron and 
steel, based on domestic consumption and withdrawals of obsolete 
scrap. 

2. Immediate = should be taken to program the basic data 
already developed by Battelle for an electronie computer. This 
would provide the basis for much more detailed analyses of the many 
ramifications of future obsolete scrap supplies. It would also permit 
accurate means for promptly utilizing any additional information on 
scrap statistics and trends that might be needed. 

In part IIT, mention was made of the sensitivity of the reservoir 
of clboleie iron and steel to two important factors—recoverability 
and life cycles. As the Department and Battelle point out, more 
data m - be developed on: 

The characteristic secondary-use periods of iron and steel 
etd, 

(6) The commercial recoverability of obsolete iron and steel. 

Another important area requiring supplementary information is 
the projections of steel output for 1956 through 1964 (exhibit I, 
appendix F, p. F—-2). Steel demand must be projected on a market- 
by-market basis to give a true picture of the grades and amounts of 
obsolete iron and steel being generated. lt is inaccurate to assume, 
for example, that the rate of growth of the railroad industry will be 
the same as that of the automobile industry during the projected 
period. 

One of the important aspects of the domestic scrap supply is its 


geographic distribution. An overall analysis of the potential serap 
supply might indicate adequate amounts of scrap available for the 
entire country. At the same time the overall analysis might not 


identify the fact that there may be critical shortages in specific loca- 
tions because of heavy scrap exports or high local demand. 

The Bureau of Mines provided valuable basic data that Battelle 
used in a preliminary analysis of this problem. However, insufficient 
data was available to permit any firm conclusions to be drawn from the 
results of this preliminary analysis. 

The De partmen t has done some preliminary work to illustrate the 
importance of a geographical analysis of scrap supply and demand, 
using as an ex: imp le reeent data on cast iron receipts, exports, and 
prices in Cal lifornia (see fig. 6). It is important to point out that no 
valid conclusions can be drawn from the analysis of the scrap supply- 
demand picture shown in figure 6 without simultaneously considering 
similar conditions in other geographical areas as well as the entire 
country. 

The above emphasizes the importance of a detailed geographical 
analysis of scrap supply and demand as a basis for policy determina- 
tions, 
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Obsolete Scrap Withdrawals 


IRON AND STEEL SCRAP 


iron and steel products used within the 

iron and steel industry that have become 
obsolete These products, consumed as 
scrap within the iron and steel industry, 
by-pass normal obsolete scrap channels 
This consists primarily ot molds, stools 
and obsolete equipment, such as broken 


rolls, tools, etc. 


shipments of home scrap from one plant 
to another and recorded in scrap statis 


tics as purchased scrap 


domestic obsolete scrap consumption pl 
obsolete scrap exports minus obsolete 


scrap imports. 
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FINAL REPORT 


A SURVEY AND ANALYSIS OF THE SUPPLY 
AND AVAILABILITY OF OBSOLETE IRON 
AND STEEL SCRAP 


tor the 


BUSINESS AND DEFENSE SERVICES 
ADMINISTRATION 
DEPARTMENT OF COMMERCE 


from 
BATTELLE MEMORIAL INSTITUTE 


January 15, 1957 


INTRODUCTION 


Shortages of iron and steel scrap were predicted as early as 1935. During Wor 


War II, and later in the Korean War, supplies of iron and steel scrap were considered 


t 


exceedingly tight in spite of scrap drives initiated to increase the collection and prepa- 


ration ot 


scrap. During neither of these war periods was there indication that producti 





lack of scrap. With exports of iron and steel scrap rising 


2, increasing attention has been focused on analysis of the supplies of and de- 








mand for ferrous scrar Within the past several years eight studies have been made by 
arious rganizations in an attempt to estimate tuture supplies in relation to probab € 
liemand Unfortunately, these studies draw conflicting and contradictory conclusions 
€ ate ade e supplies, others indicate a shortage. It is evident that a better 
actua as rega ig iron and steel scrap supplies is needea tor tuture industrial 
anning as we as for future government policy determination 
Section 2 of Public Law 631, 84th Congress (June, 1956) directed the Secretary 
nerce t make a ymplete survey olf the iron and steel scrap now availabie and 
tentially available Prior to this directive from Congress, the Business and Defense 
Services Administration, Department of Commerce, in cooperation with a committee 
representing the iron and steel industries and the scrap industry, had studied the 


strengths and weaknesses of previous surveys. As a result, in February 1956, a 


rathe jetailed survey and analysis procedure was recommended for use when or lia 
ymprehensive survey of iron and steel scrap was undertaken. Using this recom- 


mended procedure work was initiated by Battelle on September 17, 195¢€ 


,» with a final 
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y +t the e tory ol recoverabie iron and steel will nave grown to more than 
let inventory of ytentially recoverable iron and steel consists of two 
arts: iron and steel in use, and obsolete iron and steel. Because of 
ations in time and available data it was not possible to estimate precisely 
1 ary Detwee the nvento eso r ise and obsolete ir 1 and steel Based 
me rds of apy mation used in this study, the reservoir of obsolete iron 
{ h 8 es nate as i NS: 
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The time available allowed for only a single projection of future years. The 
projection as directed by the contract was based on a projection of the Gross National 
Product, made by the Joint Committee on the Economic Report, 1954. Time available 
forced the use of a simple straight-line projection proportional to the projected growth 
of the Gross National Product. Since there is reason to believe that the relationship 
between future scrap supplies and future scrap demand is sensitive to the rate of growth 

f the steel industry, it would be desirable to make projections on the basis of a number 
f assumptions regarding trends in the end-use patterns for iron and steel. 


Regardless, this survey and analysis is a major step forward toward an under- 
standing of the complex economics of the supply of and the dermand for obsolete iron 


and steel scrap. 


Estimating the Total Inventory of Potentially 


Recoverable Iron and Steel 





The total inventory of potentially recoverable iron and steel is the aggregate 
amount of iron and steel in use and obsolete that is technologically recoverable. It 
represents the sum of the "Inventory of Iron and Steel Products in Use" and the 


Reservoir of Obsolete Iron and Steel" indicated in Figure 2, Statistics were developed 





» show the growth of this total inventory from January 1, 1881, through 1955. An in- 
ventory of somewhat under 60. 8 millions of net tons was assumed as of January 1, 1881 


, 


the basis of projected steel and foundry shipments, projections were made covering 


1956 through 1964, The estimated past and projected growth of this total inventory is 


given in Figure 3 This indicates that the over-all inventory on January 1, 1956, was 


about 1.5 billion net tons and that it will grow to over 1.7 billion net tons by January l, 


1960, and to over 2 billion net tons by January 1, 1965. Table A-1l, given in Appendix A, 











gives the summary statistics supporting Figure 3. The basic steps represented by 
lese summary statistics are as follows, 
ip € S ar Stee 
ie data shipments of steel from 1881 through 1955 were based primarily on 
atistics mpiled by the Amer lron and Steel Institute lhese data show tor each 
ear, 1881 t igh 1955, wn 1 steel was shipped to each of the 15 major AISI 
arket assifications It is believed that the information for steel shipments represent 
e best possible continuous, consistent set of data available see Appendix B 
4 shipments f *S are t so precise e compilation used was 
f data from the Bureau of Mines, the Bureau of the ensus, and industry 
es N lata were avaliable on the market distribDutior i iron castings, hence 
ndry s ments are treated separately through the entire analysis 
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Exports of Fabricated Prec 





Made of Irona 





Most of the statistics on exports and imports of fabricated products are given in 
nits or dollars. A method had to be developed to convert these statistics to pounds or 
ms of iron and steel Through the tedious method outlined in Appendix C, all export 

statistics were so conv -d. Some refinement could probably be: made in these esti- 


relatively little influence these exports have on the over-all 
inventory, the effort would not be warranted, 





ates, but in light of tl 





Projections of export f fabricated products in the period 1956 through 1964 were 


ade assuming a ievel and distribution similar 





2t Domestic Consumpt 





Fabricated Iron and 








For each year or block of years from 1881 through 1955, and projected through 


1964, the following calculations were made to arrive at an estimate of the net domesti< 











sumption of iron and steel for that period: 
of Steel Mill Products 
vast gs 
Less Net Exports Iron and Steel Mill Products 
Less: Pr Industrial Scra 
Less: Net Exports of Fabricated Iron and Steel Products 


This gives the amount entering the total inventory, but does not yet account for 


le losses or amounts that cannot be recovered. 
verable Losses 
A detailed study was made of the ways in which iron and steel might be "lost" to 


onomy. The following categories of losses were defined: 


l Losses because of the siz« yr usage of products, e.g. tin cans, 
hairpins, reinforcing bars. 
2 Losses from rrosion, abrasion, and processing. 
> Losses yr war (except ships) 
4 shir sses 
stimates oit 3 ir a i these categories were made, and they ac- 
f about 15 per t of the tota imulative amount of iron and steel going int 
te A discussior f the met s used to estimate nonrecoverable losses is 
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Net Input to the Inventory of Potentially 
Recoverable Iron and Steel 


The estimate of the net input of potentially recoverable ir and steel for each 
year or block of years was made by subtracting the estimate 


j 1ount of nonrecoverable 














i ts nthe ne ymme sti onsumption of iron ana ste¢e tor ea period 
bsolete Withdrawals 
There are no statistics on the amounts of obsolete iron and steel scrap withdraw 
ym the economy and returned to the iron and steel furnaces. Estimates have to be 
i ising data on purchased scrap consumption. Purchased scrap statistics include 
) tind trial i an< ide the trar pments i home rap tron me steel 
pla to another. Furt rr re, some ercentage ol the tonnages given in the statistics 
l (re) ter due nsideratior Vas given tot ~ actors, estimates were 
. f the ar int of obs te scrap withdrawn ir } 
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the amount that is obsolete is estimated to be over 540 millions of net tons. By 
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January 1, 1960, the inventory in use is estimated to be over 1,1 billions of net tons 
and the obsolete reservoir will increase to over 600 millions of net tons. By January l, 
1965, over 1.3 billions of net tons will be in use and over 700 millions of net tons will 
be obsolete It is recognized thct a considerable amount of iron and steel is in a period 
of secondary use — auto graveyards, standby equipment, etc.; how much could not be 
ascertained in this short study, If the period of secondary use could be defined product 
by product, andif it were, on the average, as much as four years, the dotted line 
shown in Figure 4 would have to shift down by nearly 200 million net tons. In other 

ise would increase to some 1150 million and the amount that is 








decrease to some 340 million. Factors influencing the size of the obsolete 


reservoir indicated by the calculations are noted in Figure 5. 


An independent field study and analysis, the Consumer Survey, attempted to 


estimate the amount of iron and steel in use. No attempt was made to identify the 




















amount of obsolete iron and steel either in secondary use or ina period of nonuse. 
The Consumer Survey team estimated that about 1, 2 billions of net tons of iron and 
s l are in uss If 85 r cent of this is recoverable, the survey indicates that slightly 
»ver 1 billio: s of ytentially recoverable iron and steel are inuse. This com- 
ares t 5 yn net tons in use derived inthe statistical analysis. Further de- 
tails of the Consumer Survey are given in Appendix I 
i 
I ~ fi this a rent eck betwe th ( nsumer Survey and the statistica | 
i st 4 Dsolete eservoir 18 Delleved to De ign Db some unknow ' 
4 ur 
B analyzing the make-up of t »bsolete reservoir, market class by market 
lass tor the time pé 10ds 1 the tuture, and Dy m aking an estimate of the grades ol! 
scrap that might be ge ate by the products each market class, estimates have | 
nade of the make ip of the obsolete reservoir by potential grade of scrary These j 
estimates are giver Figure 6 stimates of the make-up of the reservoir of iron 
and steel in use for t Same periods are given in Table 3. j 
In t entire pe « per cent of the iron and steel 
t a c ¢€ eC c c >t ia ne beer rawn 1 t the 
scra lea s' hands and s by 1 al grade of scra s 
aling. Mor tha 2 per cent of the heavy melting obsolete material has beer 
V1 rawn as scrap ared to only 38 per cent { the cast iron and 15 per cent of the 
oter ai Du ] 
I at the in another way, and referring to Figure 7, a siz: 
ra { the a alt ias DO Ome obDsolete has been used as s 
If the secondar is > ould be identified, and if it amounts to 5, 10, 15 ; 
r t t 1 identifie n this study as obsolete, int Vv 
ting at t l r bsolet r 2rvo would be markedly 
' 
a i Dtaine t Bu a of Mir st at gave 4 
yn by grade a y ate On a monthly basis. Monthly data on scrap prices 
Z ‘ n y J geo t area, were obtained from lron Age The data on 
ra imption w grouped a ording to major geographic area These data 
19 ough August, 1956, except January-June, 1954 
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TABLE 3. ESTIMATES OF POTENTIALLY RECOVERABLE IRON AND 
STEEL IN USE, BY AISI MARKET CLASSIFICATION 
(THOUSANDS OF NET TONS) 











Iron and Steel in Use 
Market Classification January 1, 1956 January 1, 1960 January 1, 19¢ 
mnstruction, including maintenance 273, 740 334, 782 387, 841 


ractors 


products 59, 342 76, 393 102, 347 


Automotive 82, 314 110, 09€ 146, 787 


Rail transportation 89,971 90,998 99 654 
Shipbuilding and marine equipment 28,714 31, 45¢ 35.013 
Aircra 2. 871 3,370 $ 40 

i as ariili l 228 19 8 gg 
Mining juarrying, and lumbering 4,786 4,494 5,38 
Agricultura 19, 143 22, 469 5,58 
Ma ner a pme 63,171 9, 763 19, 654 
and toois 

rica a an, ment 16,271 21, 345 »8 28 
A ar itensils, ar r 13,400 16, 851 20 








ju 
a s 7,657 8,987 10, 773 

yrdr ar r 3,829 7, 864 89 
F Pr ts\4 259, 38 = 77 487 13,774 
2 Ae RM eee ds 957, 134 1, 123,428 l 46, 670 
(a) ro ; ' assification because no market distribution pattern was available, 
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An analysis was made to see if these data could shed any light on the following: There 
is some reason to believe that the obsolete reservoir is overestimated by some unknown 
amount. Geographic distributions of obsolete material could cause shortages in spite of 
apparently over-all adequate supplies. In light of this, is there evidence to indicate 
limited supplies in certain geographical areas of any particular scrap grades? 


The comparison of monthly scrap grade consumption with the corresponding scrap 
price for each major consuming area appeared to indicate that possible heavy melting 
shortages exist in some of the major consuming areas. No shortages were indicated in 
the Number 2 bundling scrap grades, It must be emphasized that the initial findings in 
this price-consumption study are incomplete. To arrive at the results of the study, a 
number of estimates had to be made. In addition, time did not allow a follow-up to un- 

over any peculiarities which might exist in each geographic area. Also, the period 
selected for study may have been too short to be conclusive. 


Estimates of the "Replacement Crop" 


It has been emphasized that the estimate of the amount of iron and steel in the 
bsolete reservoir is quite sensitive to the estimated life cycles used in this study. 
The estimates of the "replacement crop", however, are not particularly sensitive to 
the estimated life cycles, but they are sensitive to the methods for calculation using the 
life cycle estimates. This is explained in more detail in Appendix G, 


Using what appears to be the method of calculation (within the limits of available 
data) that gives the "best estimate", the amounts of iron and steel becoming obsolete 
have been estimated for the forecast period, 1956 through 1964, It should be recog- 
nized that these estimates of the "replacement crop" do not necessarily imply im- 
mediate economic availability for scrap and, therefore, cannot be considered synony- 
mous to "supply". To indicate, however, the magnitude of the estimated "replacement 
crop" compared to a relatively simple projection of scrap demand, Figure 8 has been 
prepared. This figure indicates that the "best estimates" of the future "replacement 
crops" for heavy melting and cast iron grades in the periods, 1956 through 1960 and 
1956 through 1964, are about the same order of magnitude as projected demand for 
these grades in the same periods. On the other hand, the "replacement crop" for 
bundled scrap in these same periods is about five times the projected demand. 


The Geographic Distribution of Obsolete Scrap 


The only method that could be devised to estimate the geographic distribution of 
obsolete scrap is as follows: the field survey team compiled data on iron and steel in 
ise by geographic regions. Many of the distributions were made on the basis of popu- 
lation density, others on industry distributions. It would be possible to approximate 
the broad geographic distribution of iron and steel inputs to the economy as developed 
in the statistical analysis. The most logical distribution would be made on the basis of 
population density. Inputs over the years would be distributed geographically in ac- 

ordance with shifting population density. Other factors might be used for certain mar- 
ket classifications. In essence, the entire calculation used in this study would be 
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for each of the major census areas, This assumes that a 
abl nsistent set of data on scrap withdrawals by major geographic location 


xed in cooperation with the Bureau of Mines. Obviously, n 


ime was 


abl rsue this 


Influence of Tec hnology 





Son ynsideration has been given to the possible changes gy that 





lace in the next 10 years, having a bearing on the obsolete scrap suppli 





iemands, It is difficult to say what developments now in the laboratory or pilot 
lant will prove economically justifiable. In general, one can say that in a heavy in- 
istry such as steel, technological changes take place rather slowly because of the 
arge investments in present facilities. Any significant change influencing demand for 





s te scrap would have major impact, if any, in the latter years of this period. 




















L ant pr sses nder id the United States which may have 
‘ ) plete a are 
mo- irot € yt IME es have »t plants 
t whict € Ee 3 re tc n aire , 
A € g gas ouc ess suc 
ess vO r € a substitute tor Dilast 
yt etal eventually, but initia t wo € 
: duce a form of synthe scrar This 
se, W ire 1¢ re lire ents f 
ete scrar 
L s FP: ess Thi metimes reterred to as the oxygen 
el process, The charge of metallics for 
5 process is about 75 per cent hot tal and 
é ent yme scrap I existing plant 
ere the Linz process is added, ot etal 
t verted tro the open hearths to the 
I vessel, lus increasing the scrap re- 
s ft the ope neartns a ew 
t e built volving a blast fur 
serie A Z esse 5 tne ant w 
é ttle r solete scrar Hence, 
r the ircumstances rease a 
the Linz Process co rease 
5 € at é reé€ € ts 
r é S hat as bee le 
gt got px 1g | €> sé y 
I € tia r ge gmiti a crar 
‘ 5 at the ¢ es vouls ed et 
k es As ig pa y 
id tor tee t |; wt € e the re 
ent solete 4 











REPORT ON IRON AND STEEL SCRAP 


4. Oxygen Jet Proc ess 


for Open Hearth This process is simply the introduction of 
ra. : oxygen into the open hearth by means of a 
watercooled jet. In plants with an excess 
of hot metal available, use of this process 











would allow operation of the open hearths 
at a higher hot metal to scrap ratio, thus 
reducing requirements for obsolete scrap. 
In other plants it would have little effect on 
obsolete scrap requirements. 


The decision to reject or adopt any of the above processes depends on, among 
other factors, the future price and availability of scrap, including obsolete scrap. The 
»ther principal factors are: available facilities, iron ore, grades of steel made — all 
>f which vary from plant to plant. Because of this complexity, it is difficult if not im- 
possible to estimate the degree to which any of these processes would be adopted, and 


hence the influence on demand for obsolete scrap. 
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APPENDIX A 


SUMMARY TABULATION OF STATISTICAL ANALYSIS 


Table A-1, Summary Analysis of Iron and Steel in the U.S. Economy, presents in 
tabular form the estimated flow of iron and steel in the U.S. economy for the historical 
period 1881-1955 and projected for 1956-1964. This table summarizes the results of 
the statistical analysis described in detail in Appendices B, C, D, E, F, and H. 
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TABLE A-|. SUMMARY ANALYSIS OF IRON AND STEEL IN THE U.S. ECONOMY 
181 — 1964 


All figures thousands of net tons and cumuletive from jJenvery 1, 1881, except Coloma e) 


Reler to footnotes for column heedings and sources of date) 
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9H IF IRON AND STEEL PRODUCTS 
The tota nputs of iron and steel to the economy consist of shipments of steel 
roducts and shipments of foundry products. This Appendix describes the method 
btain a consistent set of data on shipments of iron and steel products for the 
nent Mill Products 
ner 4 ma Steel Institute has collected statistics on shipments o 
rill ¢ ts since !194( he tatistics show the annual shipments of steel mill 
mil pes arket classificatior The coverage of these 
fr ) er cent of the total shipments of steel mill products each 
n ¢ se v re t te hipments were less than 100 per cent, the data 
ext t r ide a hipme The expanded shipments reported by the AISI 
sé — for the ner 194( oc 
silable hipments of steel mill products prior to 1940. To 
stimate of these shipments, the relationship between shipments 
) f the eriod 1940-1955, As ir cate 
oS erage 96,8 per cent of I ll yroduction, he 
‘ tweer ipment ar I rolled productior home scrap resulting fro 
I g é tior teel rm af Home scrap inc jes rejects, scrap result- 
r r ing, trimmings, et Total shipments prior to 1940 were calculated 
st ting 96. 8 per cent of reported hot rolled pr« tion 
t be noted that shipments are greater than hot rolled production for the 
14 4 is was pr bl aused by inventory depletions resulting fron 
w ang ld not affect significantly the over-all 
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From AIS Form 16, the actual shipments of steel mill shapes to Steel for Con- 


g and Processing; Forgings; Bolts, Nuts, Rivets, and Screws; and Shipments t« 


Reporting Companies were distributed among the fifteen market cl 


assiltications 
rding to the percentage distribution of 


steel mill shapes already in the fifteen 


arket classifications. 


ine shipments t 


Warehouses and Distributors were distributed according to sta- 
tistics obtained from the U.S. Steel Corporation 


The U.S. Steel Corporation's statis- 
tics show the sales of U 


S. Steel Warehouses by market classifications. A distribution 


ped from these statistics and used to distribute the shipments to warehouses 
among the fifteen market classifications used in this study. 


was cevel 





The published statistics on the distribution of steel mill products by 
market yr the period 1922-1939, inclusive The Iron Age distributions 
were used t ybtain the amount 


of shipments of steel for converting and processing; 


, rivets, and screws; shipments to non-reporting companies; and 


These amounts then were distributed on the basis of the 


th 


forgings; bolts, nuts 


warehouses and distributors. 





loped for 1940 to 1955. 


s were available only for hot rolled production by shapes. 
As discussed previously. tl 


hot rolled production was used to estimate total ship- 





hese shipments were then distributed by market classification according to 
ition used for the year 1922. 


Shipments of Foundry Products 


The bulk of the statistics on foundry shipments were derived from the U.S. 


Bu- 
and the Bureau of the Census publications. 


Prior to 1926 and even as 
general statistics relating to the production of foundry castings were not 
Since World War II, however, fairly reliable fig- 
ires on production and shipments have been compiled by groups such as the Gray Iron 


der's Society, Steel Foundry Society of America, and the A 


reau i Mines 


late as 1940, 


ympiled by industry associations. 








verican Foundrymen' s 





Society 
)se€ examination, it was noted that Bureau of Census and industry figures 
ffere lightly, traceable in part to the inclusion of all castings includir g foundry it- 
put the istry figures, 
ry gr p, ass 1ation, r government agency has developed statistics on 
he industrial end use patterns for castings. A rough indication will be available early 
1957 from the survey of prompt industrial scrap made by the Industry Division, 
reau of Census. This will give data for only one year, 1954, 
The industry associati 


yns may find that a periodic study of the end use patterns of 
iry products would be useful 


ful to their individual members as well as to over-all 
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APPENDIX C 


NET EXPORTS OF IRON AND STE 





L PRODUCTS 











This appendix describes the data and methods used to estimate net exports of iror 


-el products. Adjustments for net exports were made to steel mill and foundry 





shipments and for finished iron and steel products in fabricated forms, 
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For the period 1940-1955, domestic shipments of steel mill products as re- 
ported by the American Iron and Steel Institute were used in this study. Because only 
jomestic shipments were used, it was not necessary to correct the annual shipment 
jata for exports. Import f steel mill products were added to total domestic ship - 

ents and distributed proportionately by market classification, [he annual import ta 
were obtained from publications of the Bureau of the Census. 

Prior to 1940 the annual net exports of steel mill products were determine and 


ments adjusted to reflect these net exports. Net exports are define 





t timated shift 5 a € 1 
as actua xports less actual imports, if the ne re ilt was egat e, it wa adde t 
s ments If it aS positive, t was de ted from shipment Net export f t 

r products were derived from publications of the Bureau of the ens 





Net | yrts of Foundry Products 


hr Same manner tha 


Foundry shit 





ments were adjusted to reflect net exports int 


were adjusted, The annual net exports of foundry products were 





steel mill shipmen 


determined from Bureau of the Census publications and foundry shipments were 


ther 


I jed t ship- 


sted to ref] t the net export Imports of foundry products were ad 





ilable data on foreign trade of fabricated metal products are re- 

















t rted in units or dollars. inheretore, it was necessary to convert the reportex Jat: 
t n f and steel. Export and import data were obtained from publications of th 
Bureau the ensus Actual weights were used where reported and dollar exports 
were converted to weight where actual weights were not reported. The basic data use 

jerive the total weight of net exports of fabricated metal products are shown i: 
I e ( 

4S 1s shown ir able st of the r reign trade ar reports 

ar mnvert the d ar tota to tons of iron ar teel, tactor for eac pr 
relating ir 2 tee ' t ars were derive est tors were bas¢ 
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TABLE « NET EXPORTS OF FABRICATED METAL PRODUCTS IN THOUSANDS OF 1926 DOLLARS, 
THOUSANDS OF POUNDS, AND THOUSANDS OF TONS OF IRON AND STEEL 


aan 4 
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the two years 1944 and 1945 during which both shipping weights and dollar values of 
foreign trade were reported. Table C-2 shows the data used to derive the estimated 
iron and steel content per dollar for each of the products listed in Table C-1. 


The dollar values of exports of the fabricated products were first adjusted to con- 
stant 1926 dollars. The wholesale price index for metal products shown in Table C-3 
was used to adjust dollar values, 


Shipping weights were adjusted to reflect the net weight of each product. Esti- 
mates were obtained on the ratio of net weight to shipping weight for each of the products 
under consideration. Estimates of this ratio of net weight to shipping weight for 
machinery were supplied by the Office of Business Economics, Department of Com- 
merce. In some cases, both net weight and shipping weight were reported, therefore 
the ratio could be calculated. Some estimates were made by Battelle. 


Estimates of the per cent of iron and steel in each of the products were obtained 
primarily from two sources, The estimates for machinery were supplied by the Office 
of Business Economics. Most of the estimates of the iron and steel in manufactured 
products other than machinery were derived from the Bills of Materials supplied by the 
AISI. This publication lists the amount of iron and steel in a variety of products as well 
as the total weight. 


The net weight percentage and the iron and steel percentage were multiplied by the 
shipping weight to arrive at the factor "net pounds of iron and steel per constant 1926 
dollar'' shown in Table C-2. The average of the 1944 and 1945 factors were then multi 
plied by each of the dollar values of exports (adjusted to a 1926 base) to arrive at the 
estimated net exports of iron and steel in fabricated metal products. The products were 
then grouped by AISI market classification in order that appropriate adjustments to the 
inventory could be made. 


The total net exports of fabricated iron and steel products were divided between 
steel products and iron products on the basis of the foundry and steel mill shipments. 
A percentage distribution of shipments of iron and steel products was derived for each 
year covered in the analysis. These ratios then were used to divide exports of fabri- 
cated products between steel and iron so that appropriate adjustments could be made in 
each category. 
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APPENDIX D 


PROMPT INDUSTRIAL SCRAP 











I s sect f the stud s des ed to identify and account for that portion of 
el st ments to the steel nsuming industries that becomes scrap during fabri- 
ing pr esses Because purchased scrap consumption data do not distinguish 
ween prompt industrial scrap and obsolete scrap, it is necessary to calculate the 
rtior f total purchased scrap that is generated during fabrication of steel 

icts There are two reasons for making this separation: 


scrap must be deducted from total iron and steel shipments 


























r rrdert at the amount of iron and steel moving into the inventory 
f iron and steel in use Therefore, prompt industrial scrap nm be 
4 ted for before onsideration is given to exports of fabricated iron and 
t prod ts, non-re erability yrrosion losses, et 
(2) Prompt industrial scrap is, as its name implies, promptly returned to the 
t aKL perations ar ns ed ence it should be separated fron 
total scrap consumption figures before consideratior s given to grades of 
_ ra nsumed ar in the reservoir 
I t industria ra t applyi scrap generation" factors 
ste < g t ~ The factors used in this calculation are 
t rea i the wr hare s wn in Table D-2 These 
A ta 4 i 5 returns tr as luc te y the Industry 
+ 2 r 4 tee] nsumpt y 2 s 4 2 ments for the ear 
? 4 t S pia lude ‘ t tal ilati r > € j { € 37 t ns r ron 
» 1954 mpa to total n and stee] shipments of 73. 028. 800 tons 
eT j € € t i the etalworkir na tries and rep- 
4 nt tion of " as ‘ 


['wo basic problems arise in using these scrap generation factors to « 





f prompt industrial scrap for the years involved in this study: 














BD rve ict the Bureau of the Cens Was base SIC 
t ] f tions ereas ata on ir 4 steel shi ents used 
t tud base A é arket classifications whi are end-usé« 
‘ + } r 4 r y 
$ é “ S S are ot iosely Compatible a < ses 
é ade rif les t ar r at t se gr s wt st 
atch e AIS irket assifications, 

} I + justrial factors are based n the ear ) ption had 
ade that the rate f rap generatior a Na t 
sant 4sfferent for . r ears 
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TABLE D-1. PROMPT INDUSTRIAL SCRAP GENERATION FACTORS 


STEEL SCRAP 


BY AISI MARKET CLASSIFICATIONS 








Market Classification 





Construction, Including Maintenance 
Contractors' Products 

Automotive 

Rail Transportation 

Shipbuilding and Marine Equipment 

Aircraft 

Oil and Gas Drilling 

Mining, Quarrying, and Lumbering 

Agricultural 


Machinery, Industrial Equipment 


Electrical Machinery and Equipment 


Tl+ 


Appliances, Utensils, and Cutlery 


Other Domestic and Household 


Equipment 


Ordnance and Other Military 








idry Shipments 4. 0* 
Burea $ scrap fa data, except (*) estimated by Battelle Memorial Institute. 
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Prompt Industrial Scrap Generation Factor 


3, O%* 
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TABLE D-2. PROMPT INDUSTRIAL SCRAP RATIOS FOR STANDARD 
INDUSTRIAL CLASSIFICATIONS (1954)* 
Iron and Steel Scrap 
Consumption, Shipments, Scrap Ratio, 
Code Industry Group net tons net tons per cent 
19-- Ordnance and Ammunition 903, 127 216, 821 24 
»5-- Furniture and Fixtures 441,918 64, 236 15 
3391 Iron and Steel Forgings 640, 707 147, 339 23 
3411 Tin Cans and Other Tinware 3, 190, 182 386, 602 12 
343- Heating and Plumbing Equipment 903, 185 106, 525 12 
344- Structural Metal Products 3, 882, 423 265, 477 7 
346- Metal Stamping and Coating 2, 298, 872 677, 040 29 
3491 Metal Barrels, Drums and Pails 212, 361 25,974 12 
3494 Bolts, Nuts, Washers and Rivets 
5 7 102,252 20 
3495 Screw Machine Products 7° . - 
34-- All Other 1, 405, 487 142, 988 10 
352- Tractors and Farm Machinery 1,914, 385 363, 819 19 
357- Office and Store Machines 100, 534 32, 743 33 
358- Service and Household Machines 959, 854 179, 846 19 
5-- All Other 4, 268, 757 1, 118, 620 26 
| Electrical Appliances 323, 742 64, 166 2 

36-- All Other 1, 621, 621 424, 402 26 

Tle Motor Vehicles and Equipment 10, 342, 950 3,214, 923 31 
373- Ships and Boats 371, 905 87, 266 23 
374 Railroad Equipment 927,914 133,976 14 

] All Other 417, 481 111,260 27 

tal 35,636, 372 7, 866, 275 
« a a 
4 Burea e e s 
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The over-all ratio of prompt industrial scrap to total domestic iron and steel 
ynsumption is not static. For the period covered by this study, 1881-1955, the rati 


as increased fron j per cent in 1881-1890 to 9.1 per cent ir } -192 to 13.5 


per cent in 1935-1940, and has averaged 15.0 per cent for 1951-1955. This trend 


























accon es the shift in steel mill product mix toward tht gauges and shapes and the 
shift in steel consumption toward the high scrap-producing industries, i.e., auto 
tive, appliances, and machinery. 
There is undoubtedly some error introduced into these calculations by using a 
nstant scrap-generation factor for all years of the period included in the study. It is 
recognized that pr t ixes, styles, and fabricating practices have changed over the 
ears =ver, this error is probably insignificant for two reasons: (1) it affects 
stinction between prompt industrial and obsolete scrap consumption, not the 
total ar int of scrat onsumed, and (2) it does not affect the obsolete sc rap reservoir 
s ears prior to 123 For those years since 1922, an error in the calculated 
arr nt of prompt industrial scrap generated will result in an error in the amount of 
steel in use and in the bsolete reservoir In view of the relatively sl 
ge in rate of scrary ene at r this error is considered insignificant 
I t scrap generat as determined by the BDSA survey, al g wit 
le 5 3 tes f« t ~ ar t <« vered inthe survey, aiter convert t 
AIS lark lassif s and g for total 1954 shipments, result er- 
npt ir ai scraptol a steel st ment +. 9 per € 
1954 It s ‘ ted that the B eau of Ce sus a sed in this compilatior t 
€ 1 é ) se returns We r r é I é be l 
2 t wil ab le arl n 1957, too late for ir - 
a st Howeve ected that the t 1 ns will result in little 4 
Pos e Er r aus ) La I Jata 
IS s ni € 4 4 g piants, s 4 it ve 
ta é n the rate t stria > 4 ‘ ~ g ft ) suc steel su g K 
is g I se of the st I ‘ 
S stir ate ve € arKe iss ca Ss 
While the at ea ISA t 
t steel, . t poss t appl the ra s r -Captive steeit 
ship ts ere re ata parabie t stribdut 
S W he ISA s ~ l a ite 5 
3 gra 2 rer rat 
ke ss > S r at 8 t aval i€ S 
s er-al at 4 4 i 
- atte il at + per i 
- t atios f ror ndustrial scray a 
" f ‘ é 2 effect tota 
5 at sOle r ana stee f a1 
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323-1955, any error in these estimated prompt 





prior t J é ° r tr sé ears 
justrial scrap ratios results in an error only in the distribution of recoverable iron 
and steel betwee e ise and obsolete categories. Such error, if any exists 
will be very relative to errors from other sources 
Prompt industrial scrap is an important segment of our iron and steel scrap 
economy. It has represented approximately one-third of all purchased scrap over the 
ears, a 955 represented 37 per cent. It also represents a very desirable grade 
fs ap in that it is rea nably free of ntamination and generally is of known 
analy 1 
The surv ict y the Bureau of the Census for BDSA in conjunction with 
t st to det e the sources and rates of flow of prompt industrial scrap will 





a more exact and detailed analysis of this part of the over-all 





ie when ¢ npilete ‘ 
r and steel scrap picture than has been possible before. The importance of prompt 
strial scrapt : teel jlustries makes it probable that an effort should 
ade t e at this s t gular te als. Perhaps the necessary information 
an be llecte 4s a part of the regular Census of Manufactures data collection pro- 
a a ig the ost ia speciai survey 
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APPENDIX E 





RECOV 





SCRAP 


.ABILITY OF IRON AND STEEL PRODUCTS 





Since some iron and steel products are not re 
bjective of this phase of the 








overable as obsolete 


and (2) products re< 


the 


sc rap, 


study was to determine the amounts which are recoverable 
The basic concepts of recoverability and 





two 


t verable 


and the amounts which are not recoverable, 
nonrecoverability, use this report, are illustrated in Figure E-1 
Lecoverable Iron and Steel Products 
rhe portion of Figure E-1 designated as recoverable may be divided int 
parts: (1) products recoverable under normal conditions, 


inder abnormal conditions. 























Products recoverable under normal conditions are those which, because of t 
size, omposition, and location, normally flow through scrap consumption channels at 
existing scrap market pr es 

Products recov able under abnormal conditions are ose which technologicall 

ild be consumed as scrap but do not normally flow through scrap consumption chan- 
nels at existing scrayj arket prices The principal reasons these products, althoug} 
technologically recoverable do not move through scr Nnsumption channeis at 
eX gz S58 > prices nc € 

(1) The location of the product in relation to scrafr nsuming 

The product may be located such that a marked increase in scrafy 


prices is Ssary to the 


ct to the 


iguming center, 








anusual handling 


9sts in transport- 


(2) The costs (other than transportation costs) necessary to recover the 
duct Dismantling, str ing yr other operations ay be 
necessary to recover certain products. As scrap market prices rise 


the costs tor re 


very of these products is offset by the price 


increase, 





3) An aesthet al is placed on the product after its useful life has 
r 
terminated, which may happen t some small portion of the iron and 
steel ventory 
Nonre verable [ron and Steel 
The nonre verable portion of Figure E-1 is broken down into four parts 
(1) products lost because of size or usage, (2) corrosion, abrasion, and process loss¢ 
(3) war losses (excl gs s) and (4) shi ing losses, Each of the losses is 
expiaine n the tollow g sect ns 
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Lost Because of 





Z sage 
Ease 


For this study, products not recoverable because of their size or usage are those 
which experience has shown were essentially lost in the past. Size losses are due 





rincipally to the smallness of the item, Examples of such items are tin cans, paper 
lips, and hair pins. The cost of collecting these items for scrap is prohibitive. A 
isage loss ox irs when the use of the product is such that the cost of recovering it for 


scrap is greater thz 





its sale price. Examples of products falling in this category are 


ncrete reinforcing rods and sheet piling for buildings. 


Corrosion, At 








rocess | sses 
The material that is lost because of corrosion, abrasion, and processing can 
never be recovered, These losses are continual and take a relatively small but regular 


e l 
amount from the total invent yry(t), 


is an abundance of available information on methods used to pre- 





e is very little information on the losses in weight caused by 
rrosion. The American Petroleum Institute and the Association of American 
Railroads made available corrosion loss information for their respective industries 





2rrosion iosses tor the most part were estimated aiter discussions with recog- 


zed authorities in the field of corrosion technology. 








Losses trom abr rocessing were estimated at about one per cent of the 
and steel involved in the basis of Battelle's justry sample, the one per cent 
8s appeared to be average for iron and steel fabricating industries Most industries 
yuld only estimate the loss. Since they could not recover the loss, if it were known 


he industries generally indicated that they kept little information on abrasion ar 


pr ess iosses, 

















War losses from the iron and steel inventory always have been considered heavy 
this study, efforts were directed toward establishing the war loss, by weight, for 
ach of the last three major conflicts in which the United States has bee involve 
(1) World War 1, (2) World War I, and (3) The Korean War. 
Although the U.S, Nav ble to provide reliable figures on th losses in the 
three wars € format 1y and Marine war losses had to be estimated 
World War I losses of Army and Marine equipment were derived from a number of 
storicala ints and are ynsidered fairly accurate However, World War II losses 
F study, informat f was obtained from the Association of American Railroads, American Pew 
stitute, U.S. Navy Burea f ips, American Iron and Steel Institute, U.S, Department of Commerce, and publishe 
technica Abrasion a rocess loss information was d by samp umber of representative industries 
2) Int au war losses was obtaine r t S. Army, t Navy, the tment of erce and the 
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4 t t rement information, Average iron yntent was assigned 
4 r i a total ir ontent was derived for ordnance and fos 
} i t ategory ynsists of allocations to each of the major AISI 
arket lassif at g 
\fte r deration of the information available, it was estimated that during 
Norid War II 95 per cent of all ordnance material was lost, and 85 per cent of the 
ent sent ve eas was lost to the American economy, 
Because the was ation of Army and Marine Korean War losses or 
r ement listings an ass had to be made This assumption was that require 
nt f « ment and ordnance per man-month of action were the same as in World 
War II 
: ) 
ig sses 
3 als sses n net tons of iron and steel, from 1881 t 
3 fig Sg s ere "I ate nce the are based on regularly kept 
ta a the Navy Bureau of S s ulormat na 
3 g s were applicable rectly to this phase { the study 
BLE } STITT SSES BY NET TONS OF SHIP WEIGHT 
! Net Tons Net Tons Steel Net Tons Iron Castings 
, ) é ) 19 
469 t 656. 103 34, 532 
)? 1925 195.4 185, 635 9,770 
> > 16 508 186. 683 7, 825 
) 19 ) } g5 18 4.511 
136 14 88 934 84. 487 4, 447 
14 } 4.4 64 4,199, 608 221,032 
146-19 188, 945 179, 498 9, 447 
I l 914 102,518 5,396 
yc 
752 - 15¢ 143,596 7,560 
4 
i ¢ 74 § 197. 10€ 315.639 
ata se5 W le part 4 a yd and 
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APPENDIX F 


PROJECTIONS 





addition to the requirement for determining the magnitude of the obsolete iron 


d steel scrap reservoir as of January 1, 1956, a further requirement of the study was 


he determination, through projections, of the magnitude of the obsolete iron and steel 


scrap reservoir from 1956 annually through 1964. In the Contract Project, Paragraph 3 


inder the General Conditions of Contract states that the contractor "shall use the eco 


incorporated in the document, Potential Economic Growth of the 








Next Decade (October 27, 1954) issued by the Joint Committee 
This document forecasts an increase in the Gross National 
) billion dollars in 1953 to 535 billion dollars at the end of 1965. 


‘asons given for this projected increase in Gross National Product include a 

















r I ease yulation, a near 40 per cent increase in output per man-hour 
ses ‘ r governmental rates of investment, and a reduction in the 
ersonal savings to dis sable personal income from about 8 per cent to about 
€ t 
To make the annual projections of the Gross National Product through the forecast 
a linear increase was assumed from the actual 1955 Gross National Product 
1djusted to 1953 dollars used in the reference document) to the 1965 forecast positior 


»asis the 1965 Gross National Product is 39.3 per cent larger than the 1955 


ros National Product 


In the time available, it was impossible to make a refined estimate of the growtl 





ste¢ nsumption in each of the AISI market classifications. A simplifying assum 
t ad to be made: increases in steel consumption in each AISI market classificati 
yuld be proportional to the projected increase in Gross National Product. This 
amounts to an annual increase of 3.93 per cent. A similar increase in scrap require 
t M 8 ass neé 
Both of these projections introduce errors which, if time had allowed, could have 
yeen minimized. For example, the railroad industry was assumed to increase in direct 





roportion to the Gross National Product. However, recent railroad history indicates 





aximum expansion has been reached a there is little likelihood that the railroad 
will expand in direct proportion to the Gross National Product. If the railroad 

ndustry does expand at a lesser rate than the Gross National Product, the amount of 

ail scrap shown in the in use and obsolete inventories would be reduced. The same 


ill be true for all AISI market classifications which do not change in direct ratio to the 








ross National | duct. The amounts now shown as in use or obsolete for the grade 
grade a epresented by a market classification would be altered 
scray isu tion forecasts are based on forecasts of ingot production which were 
assumed t pe a mnstant percentage of the Gross National Product. If the iron and steel 
stry itput does not remain a nstant percentage of the Gross National Product 
~ tion amounts w ld be altered. T naintain the constant rat 
t t the forecast period, steel ingot capacity must increase from 125 million net 
s in 1955 to about 174 million net tons in 1965. Recent estimates on actual ingot 
apacit 19 are about 16 nillion net tons 
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Recommendations 


The accuracies of the forecasts made in this study are jependent on the method 





sed to forecast. The se of Gross National Product forecasts to project producti 
levels of iron and steel products introduces recognizable errors To diminish or 


correct these errors, Battelle recommends the following 


(1) A market-by-market forecast of the future production levels of each 
of the major AISI market classes. All markets in the AISI classifi- 
cations cannot be expected to change in the same proportion relative 
to the Gross National Product. A market-by-market analysis would 
indicate individual market changes. 


(2 A study of future iron and steel capacity which might be attained. This 
study. should consider such factors as present iron and steel industry 


expansior ired raw materials (e.g., iron ore) t 





support should be independent of the 





market-by 





A resolution should be mads f the differences which appear between 
(1) and (2) above. It is possible that the iron and steel capacity cannot 
be expanded sufficiently to support the demand for iron and steel 
products. Conversely lanned expansior f iron and steel capacity 
may be greater than the derived demand for iron and steel products. 

(4 After (1) a (2 been res d, a sensitivity analysis of the 
estimates described ir be made. This analysis 
would test the effects in the projected total 





production and in the individual production of each AISI market 


lass. It is possible that some of the estimates made in (1) and 
(2) may have little effect on scrap availability, whereas, a few 
f the estimates 1 ght be r re critical. The sensitivity 

ana 81S WV 1 ent Stimates oO! market distribution 
which are of ost ir e to the a] lated rap availabilit 
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APPENDIX G 
LIFE CYCLES 


Introduction 


It is necessary to define the phases through which a product passes from the time 
it is produced until it becomes obsolete for scrap in order to develop an understanding 
f life cycle" as used in this report. Iron and steel products have a total life span 
cal purposes, may be divided into three distinct time periods: 
ise, and (3) period of nonuse (Figure G-1). 


which, for analyti 
f life, (2) secondary 


(1 primary iseiul 
Sex ondary}— = Nemase 





——t= Sold as scrap 





Primary 










useful 


life 


use 





-1, CONCEPT OF PRODUCT LIFE CYCLE 


s that time during which a product is used for its origi- 
irpose; the period of secondary use is that time the product is held in 
cannibalization; the period of nonuse is the time when the product, 


lie 


nally intended 
tandby or held for 
although obsolete, has not been sold as scrap. 


press might be used as an example for a product passing through all 


A punch 
three periods. In its primary useful life it would be used in a production line. Years 
later, after better, more efficient punch presses are available, it may be decided, (1) to 
In either case its primary useful 


sell the press for scrap, or (2) to hold it in standby. 
ife is atan end. If a decision is made to sell the press for its scrap value, there is 

yndary or nonuse period. However, in the majority of cases the punch press may 
tandby operation or it may be used as parts replacement for those ma- 
At this point it is considered in a period of secondary use. 


sé 
be placed in 
es operating full time. 


the press can no longer be used for secondary purposes, a decision regard- 
If the decision is to sell the press for scrap, it bypasses any 
period of nonuse. However, if the press is stored with no disposal action taken, it 

s immediately a period of nonuse where it may be considered in the obsolete 


Wher 
ng disposal is made. 


he 


secondary use to nonuse, or the obsolete inventory, have 


Products moving from 
How much of the iron and steel in the obsolete 


response for sale as scrap. 


a ariabdie 
entory will be removed at current scrap prices is not known. Similarly unknown is 
rtion of the obsolete inventory that is likely to move as scrap prices increase. 
A definition of life le that includes all three time periods bypasses the main 
t of this entire study —the estimation of the iron and steel in the obsolete inven- 
tor Ideally, life cle would be defined as the total span of years a product re 
However, there was 


iary useful life plus the period of secondary use. 
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insufficient time to develop data on the periods of secondary use. Furthermore, many 
products have practically no period of secondary use, e.g., ships, household appli- 


ances, buildings, etc. 


Although an error was introduced, it was felt that the most significant contribu 
tion could be made by obtaining a maximum of data on the primary useful life of iron 
and steel products and using as a definition of life cycle the primary useful life. 


The data that could be used as a basis for determining primary useful lives for 
each of the AISI market classifications were in numerous forms and of variable reliabil 
ity. Consequently, several methods had to be developed to measure primary useful 
lives. Methods used are explained in the following sections. 


Methods Used for Determining Average Primary Useful Lives 
= = = - — = es <a + 


Three methods described below were used to estimate average primary usef 


ves l mbined product average, (2) historical, and (3) forecast. The life cycles 


»verable amounts in each major 





derived by these methods were applied only to the 


AISI category 


Combined Product Average 


The combined product average method consisted of a systematic series of cal« 
lations and data conversions for the purpose of obtaining composite average primary 
lives for products included in AISI market classifications (Table G-1). The following 


procedure was used to make these calculations and conversions: 
(1) Products grouped under Standard Industrial Classifications codes(!) 
were assigned estimated average primary useful lives based on 


information trom private, industrial, or government sources, 


€ 





(2) The SIC minor codes were then combined to form SIC major codes, 
and the average primary useful life cycles were weighted with dollar 


value of manufacturers' shipments listed in the 1947 Census of 
, 


Manufactures\*/, 
(3 The weighted SIC codes were converted into comparable codes under 
the AISI et classification system. 





(4) AISI codes were then combined on a weighted average to form a 


‘ 


posite average of primary useful life cycles for appropriate 
major AISI market classifications. 


com 
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TABLE G-! ESTIMATED AVERAGE PRIMARY USEFUL LIFE OF 
PRODUCTS IN AISI MARKET CLASSIFICATIONS 





Average Primary 


























Marke Market Classifica Code ode Useful Life 
ass. N Descriptior N Je sc ription Cycles (Yrs) 
st tio l a 
aintenance Not applicable 
3 Oil and gas 30 
a s' products 27 
é Air conditioning and ventilating 
equipment 15 
8 Builders hardware Nonrecoverable 
29 ulverts and ncrete pipe 4( 
30¢ Plumbing and central heating 
equipment 17 
32 Other contractors products 4c 
a gas drilling 49 i 
M gS, quarrying, and 
€ a 16 
Agricult 5 
54 All other agr 
4 Ma dustria ent 
. - 16 
55 industrial 
5 equipment 5 
568 elated equi t 14 
59 Food processing equipment 18 
. Metal working equipment 6 
620 Pulp and paper equipment 21 
630 Textile equipment 22 
64 Other special indust equipment 8 
660 Tractors 16 
67 Hand tools i 
Electrical machine and 
equipment oat 18 
a neces, utensils, and 
tlery il 
72 Cooking and space heating stoves 
Refrigerators 1 
74 Washing machines and ironers 5 
ther household appliances l 
770 Utensils and galvanized ware 7 
78 stlery and table flatware Nonrecoverable 
the es ar e a 
ner 12 
} Domestic furniture and other 
equipment 10 
800 Office furniture, supplies, and 
business machines 20 
81 Other commercial, institutional 
professional, and scientifi< 
equipment 13 
8 Sporting goods, toys, and signs 
is products were studied in each of the codes For example, in code 52 mbines, threshers, pickers, 
ws sks, plows and other pro ts were studied. Primary useful lives were estimated A weighted average was 
he ted to arrive at a representative primar fe for nde 52 
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Historical 





The historical method was used to establish an annual trend line of average pri- 
mary useful life cycles for a particular product or group of products from available 
statistics. This method was applied to AISI's Automotive market classification in the 
following manner 


(1) Estimated figures listed in automotive publications(!) relating to the 
average primary useful lives of vehicles removed from registration 
were plotted. These are shown in Figure G-2, 


(2) The historical trend line shows, in recent years, a decreasing average 
primary useful life of vehicles removed from registration. The 
decreasing trend line was continued at an estimated rate until the 1941 | 
average primary useful life figure was reached in the projected year 
1958. 1941 was selected as a normal year since the abnormalities of 
World War II would be excluded. 


(3) It then was assumed that the trend would remain constant from 1958 | 
through 1964. 


Forecast 





The forecast method was developed for application to the following AISI market 
classifications: Construction (except Cdé 230, Oil and Gas) and Shipbuilding and 
Marine Equipment. Under this method, estimates of the quantities of scrap from these 
classes of products that have been generated prior to 1956, as well as the projected 
quantities to be expected in the years 1956 through 1964, were obtained from a number 
of industry sources. Battelle assumed in this approach that scrap resulting from the 
demolition of products in these market classifications is of high quality and that this 
scrap would be consumed within a short period after generation. 


Because of a variation in the use of this method, Construction and Shipbuilding 
and Marine Equipment market classifications are discussed independently. 


Construction. A forecast method was applied to the Construction category for the 
following reasons: (1) lack of suitable statistics for ages of demolished buildings, 
plants, or other types of construction, (2) while age or deterioration is usually associ 


ated with life cycle determinations, other factors in the Construction classification 





(slum clearance, new highways, or other improvement programs) have more influence 
on the life cycle of construction than any normal age of products. An example of this is 
the Chicago area where it was discovered that only about 5 per cent of all buildings 
demolished was due to age. Additional data from several other large cities substan- 
tiated the Chicago figures, so it was estimated that 95 per cent of all construction 
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ced through forced obsolescence and 5 per cent through 
) € Age 
tity of available scrap from construction produced prior to 1956 was 





as 54,000,000 net tons. This was determined on the basis that approximately 


-xception of the World War II years) to 1935. Nineteen 


net tons of de lition scrap was produced during 1955, and this amount de- 





selected as a year in which forced obsolescence first became 


ant. Since data were not available for the total quantity of construction scrap 


ac 
































rior to 1935, it was assum that 2, 000, 000 net tons were a representative 
e predicted increase in the Gross National Product reflects the level of slum 
e programs, new highway construction, etc., and was used as a guide for 
the projected available scrap from 1956 through 1964. The computation 
Ar 2 fap »x at 1.9 million tons of available scrap will be gen- 
r r h 1964. This increase is distributed equally over the projected 
211,111 net tons per year to be added to the level of 5, 000, 000 net tons. 
the project i int is 211,111 net tons annually 
Ib 2 M e Equ ent The quantities of a lable scrap for 1956 
964 for the Shipbuilding and Marine Equipment market classification were 
d using published data and estimates of average life cycles as a basis. The 
8 as {ol vs 
For merchant tankers of 500 gross tons and over a 28-year primary 
iseful life cycle was used based on ished in Merchant Marine 
] ry ; 
Statistics\!). The estimated gross rior to 1936 in use in 
6 mae ad s an . > 
722 equalled 394, 833(¢ 
For me go ships of 500 gross tons and over a 34-year average 
ife cycle was used based on data published in Merchant Marine 
. (2) . me 
Statistics The estimated gross tons built prior to 1930 in use ir 
AYO) 18 ~ 4 (4 
F t States litary tankers a 28-year primary useful life le 
was estimate The estimated gross tons r to 1936 ir s n 
1955 is ze 
For t pat and 
ulit y ar 
» és for the 
ss t , (1 (2) above were converted to net tons, 
r I were deducted, and the total remaining tonnages 
1 é a 
a 











ymbination Mett 
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alculated to be 1, 774, 800 net tons or 197, 200 net tons an- 
nually from 1956 through 1964, The estimate of 197, 200 net tons 
losely with an independent estimate made by the 


ron and Steel Institute, 


All iron and steel net shipments to the AISI Shipbuilding and Marine 
market classification prior to the life cycle of 33 years 
i from the January 1, 1956, in use inventory to adjust 
of ship scrap for the period 1881-1956. 


Equipment 





*rage primary useful life 


»mbinations of the three methods outlined previously were used to estimate aver- 
following market classifications: Rail Transportation; Aircraft; 


f 


ycies for the 


ainers; and Ordnance and Other Military. 


Minimum effort was expended in obtaining information for this classifi- 
of the total iron and steel shipments involved, An av- 





of the small amount 
cycle of 10 years was estimated, based on discussions with 





versonuel qualified in this field, 


ted for this 


An average primary useful life cycle of 27 years was calcu- 
lassification by utilizing a modification of the combined product average 
1 dollar values of de- 


Rail Trar sportation, 








sthod, An exception was that the weighting factors were based or 
iation published by the railroad industry The average primary useful life cycle of 


lerived from publications of the Association 


ably with figures 


ven per cent of shipments to containers were c lassified as 





AISI codes composing the remaining 13 per cent, an average 
g 


ire 
ghte life le f 14 years was applied based on private and governmental published 
a 


Average primary useful life cycles for recoverable 





d Other Military. 
t inder this classification were derived as follows: 





>? 
»rmation(*) was used to determine the types of 


ticles procured for military usage, Items were selected that com- 


the AISI market classification definition. 


l Published military inf 


ar 


pared to those included in 


An average primary life was then estimated based on life cycles of similar 


itary iron and steel fabricated products, 
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Amounts of Iron and Steel Becoming 


een 














Several procedures were considered for calculating the amounts of iron and steel 
becoming obsolete in the years 1956 through 1964. They vary in: (1) the quantity of 
data required on life cycles, (2) the time and volume of computation, and (3) the accu- 
racy of the projections (approach to realism) 


Working from the simplest to the most complex on all three counts listed above, 





the first method assumes that all of the recoverable iron and steel entering a market 
lassification in one year becomes obsolete one life cycle later. This is indicated dia- 
grammatically in Figure G-3(a) This obviously is the simplest to use, but the realisn 


f this approach is questionable. Any "'batch"' of production has a distribution of "life 
- some individual items ''dying"' earlier, some later, The assumption that they all 
‘die'' at the same time is not realistic. 


A sex 





dd, somewhat more c« mplex involves a caicuiation of the gross 
»bsolete reservoir (before scrap deductions) for each year. The amount becoming ot 
solete in any year then is the difference between the gross reservoir at the beginning 


f the year and the gross reservoir at the end of the year. The mechanics of computa- 


for this method result in obsoleting 1/(L) of the production in the first year and the 
(L-1 * , 1:¢ : 
Dalance, a after (L) years, where (L) « quals the life cycle period, Refer to 
(L 
F re G-3(b) for a graphic illustration of this method. This can be interpreted as as - 





ilk of the obsolescence occurs at the end of one life cycle plus some 
fraction of input from succeeding years. The 1/(L) is assumed to be the summation of 


these ftractions. 





The third method assumes that the lives all products have a characteristic dis- 
ition pattern as indicated in Figure G-3(c). Data would be developed to show the 
whole distributi . Calculations on all product classifications would be made based on 
the same distribut atterr If the pattern extends over 10 years, as indicated in 
Figure G-3(c), there wv d be 1 alculations for each year for each identifiable prod- 





ar the most realistic and necessarily most complex, 





haracteristic distribution pattern for each group of products 
and calculate the amounts becoming obsolete for each product class on a different basis 
hatever most nearly fits the distribution of product life for that class. 


in excellent example of this fourth method of analysis is given in Bulletin 125 of 
gineering: Experiment Station Statistical Analysis of Industrial Property 
s (December 11, 1935), Iowa Sta 








College of Agriculture and Mechani« 












~ I " ate llege stu »vers only a small fraction of the »ducts 
made from iron and steel t was conducted over a five-year period and it involve 
the mbined efforts of many student and faculty members, It is a good illustratior f 
€ ar scope that will be required to study and provide better data on life 
istr ymr € made from iron and steel — an essential Step t »ward a 
De é of fut € Dsolete scrap supplies 
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(L) One life cycle period 


(Production for | yeor 
| Amount becoming obsolete 


by year during the life cycle 








(a) | | 
| | 
(b) 
(c) 
| 
| 
Giowm 
By Morket Class 
(d) 


\) Use (c) where data available 


2) Use (b) or (a) where approximation can be mode 
A-21039 


FIGURE G-3, GRAPHIC EXAMPLES OF METHODS FOR CALCULATING 
AMOUNTS BECOMING OBSOLETE 
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The data that could be developed quickly on product life cycles were not nearly 
detailed enough to permit the use of Methods (c) or (d), See Figure G-3. With additional 
effort, it is believed that a number of the most important market classifications of iron 
and steel would be amenable to one of these two more precise methods, 


The data available were sufficient to use either Method (a) or Method (b). See 
Figure G-3, Intuitively, it was felt that Method (a) would give an underestimate of the 
amounts of iron and steel becoming obsolete, This is particularly true in a growing 
economy. Increasing percentages of the 1956, 1955, 1954, 1953, etc,, automobiles, for 
example, are already in auto graveyards or have returned as scrap. Method (a) ignores 
this. Method (b) is a mathematically simplified approximation of the distribution indi- 
cated by the dotted line in Figure G-3(b), At first glance this appears to give an overes- 
timate of the amount becoming obsolete, A test run was made using data from the auto- 
motive industry. Going back several years, Method (b) predicted within 1 per cent the 
number of automobiles removed from registration in 1951, 1952, and 1953, Method (a) 
gave a gross underestimate, On this basis, Method (b) was adopted for use in the calcu- 
lation of the amounts of iron and steel becoming obsolete for all market classifications 
during the projection period, 1956-1964. 


Qualifications 


This phase of the study probably is more sensitive to the accuracy of the data in- 
volved than any other. First, the ''answers'' to be developed based on this phase, the 
size and composition of the obsolete reservoir as of January 1, 1956, and the size and 
composition of the "replacement crop" of obsolete iron and steel for the projection pe- 
riod are the most critical numbers of the study. Second, these "answers" are quite 


sensitive to the data and methods of calculation employed. They are, however, sensi- 
tive in different ways. 


The size of the obsolete reservoir is affected little by the method employed to 
calculate the amounts of iron and steel becoming obsolete in each year. It is, however, 
quite sensitive to the numerical estimates of the individual life cycles. For example, 
the data developed during this study indicate a weighted average life cycle of 26.5 years 
for all recoverable iron and steel. If subsequent analysis of more complete data should 
prove this life to be too low, some amount of the iron and steel in the obsolete reser - 
voir would be transferred back to the in use category. An error of 4 years (low) 


would result in an overestimate of the obsolete reservoir by roughly 200 millions of 
net tons. 


The amount of iron and steel becoming obsolete, year by year, on the other hand, | 
is much more sensitive to the method of calculation than it is to the life cycle. This is, 
of course, particularly true where production levels are continually rising. For ex- 
ample, Method (a), discussed earlier and shown in Figure G-3, would result in a gross 
input of approximately 250 millions of net tons to the obsolete reservoir during the pe- 
riod 1956-1964, while Method (b) shown in Figure G-3 resulted in a gross input of about 
390 millions of net tons for the projection period, 


tis possible, then, that the estimates of the amounts in the obsolete reservoir 
and the amounts in the "replacement crop" would be modified if more detailed data 


were available, allowing more refined methods of calculation, The data and methods 
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is study are believed to give the "best estimate'' of the projection period until 


many more basic data are available. 


For 


(1) 


Recommendations 


fi 





her study on product life cycles, Battelle recommends 
A study of the types of products that pass through 


(a) Primary useful life only 
(b) Primary useful life and secondary use periods 
(c) Primary useful life, secondary use, and nonuse periods 


A study of the time involved in the secondary use of products to 
determine the proper adjustments for the in use and obsolete 
inventories. 


A study of the distribution in the length of time a product, or 
group of products, remain in each of the above phases of its life. 
The result of such a study would be similar to mortality tables 


developed for insurance purposes. 


A study to estimate the amounts, if any, that may be removed from 
the obsolete scrap reservoir in response to current scrap market 
prices and amounts that may come out in response to variable prices 
above current market prices. 
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APPENDIX H 


OBSOLETE SCRAP WITHDRAWALS AND TRANSLATION 
OF OB SOLETE RESERVOIR INTO SCRAP GRADES 








Obsolete Scrap Withdrawals 





This section of the study was concerned with the development of data necessary to 





lerive mates of the amounts of iron in the withdrawals of obsolete iron and steel 


reservoir, No published data are available on obsolete scrap consumption. 





Published statistics on purchased scrap do not distinguish between prompt industrial 

I i I Pp 
obsolete scrap, and also include transshipments of home scrap as well as that 
purchased scrap which is not iron. 





ndix D discusses the methods employed to determine prompt industrial scrap. 





After 


dustrial scrap from total purchased scrap, the remainder may 


»9e termed "apparent" obsolete scrap withdrawals. This appendix discusses. the further 





adjustments necessary in order to arrive at true withdrawals of obsolete iron and steel 


i 


from the reservoir. Table H-1 shows these adjustments. 





Purchased scrap consumption statistics, as reported by the Bureau of Mines, 














ncl sales and purchases of home scrap within the iron and steel industry. Since 

these home scrap transs} its are in reality not deductions from the obsolete reser- 
yir, they must be deducted from purchased scrap data before the obsolete reservoir is 
justed for scrary nsumptior Battelle was able to estimate the volume of transship- 

ments of home scrap through an analysis of published statistics on home scrap generation 

and home scrafy nsumpti and has adjusted apparent obsolete scrap withdrawals t 














Che te H e Scra s tior 
Along with purchased scrap and home scrap arising from the production of ir and 
st l the $ 4 i steel industry nsumes in its furnaces obsolete scrap arising n its 
re ses I s scr 2g ken mact »ry and tools, is included in the steel mill's 
r foundry's home scrap records, whereas it represents a withdrawal from the obsolete 
reser r of iror in order to arrive at true obsolete scrap w 
ils, the iron id sumption of its own obsolete machinery, t | 
ist be added to scrap consumption as shown in published statistics 
| 
Ingot molds and stools consumed as home scrap, when purchased from non-captive 
indries, must als e addedt apparent obs ylete scrap cons imption, 
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in addition to the adjustments necessary to account for "obsolete home scrap 





i ased mol and stools, and transshipments of home scrap within the industry, it is 
necessary to adjust apparent obsolete scrap consumption for the non-iron content of the 
Ys It is recognized that iron and steel scrap as prepared in the scrap yards and 


sold to the iron and steel industry is not entirely free of foreign material. Accumula- 
yns of dirt, non-iron attachments that are not removed during preparation, etc., add 
the weight of the scrap purchased but not to the amount of iron and steel removed 


the reservoir [This non-iron content varies by type of scrap and is highest in the 





rer rade e.g. Numbe 2 bundles, 



































adjust scray nsumption data to iron consumption, Battelle used 85 per cent 
for } »er 2 bundles and 98 per cent for all other grades. These factors are based on 

s from the stee justry. 

the basis of data contained in studies conducted at Battelle for steel companies 

and data gathered fror nsultations with representative companies in the industry, 

Battelle as estimated the consumption of "obsolete home scrap" at 0,7 per cent of ingot 
yroducti and the consumption of molds and stools at 2.1 per cent of ingot production. 
As purchased molds and stools represented between 40 and 50 per cent of total molds 
and stools produced for the period 1946-1955, a factor ranging from 0.8 to 1.0 per cent 

f got duction was used i ijusting apparent obsolete scrap consumption for pur- 
chas j st i scrap consumption, 

Battelle's analysis of transshipments of home scrap indicates that transshipments 
f e scrap equals appr mately 8.9 per cent of home p consumption. There- 
fore, the purchased scra s ion was adjusted to reflect these transshipments., 

t ist be recognized that the data employed in computing these adjustments t 
apparent obsolete scrap withdrawals from the reservoir are largely estimated, Such 
lata never have been compiled on an industry-wide basis, and few companies maintain 
records of such transactions readily accessible form. The compilation of such data 

a historical basis would i ylve lengthy search and analysis, 
Obviously, then, the adjustments made in this study to apparent obsolete scrap 
withdrawals are subject to possible errors of relatively large magnitude. However, the 
ages involved in the adjustments are of such icant size compared to the total 
shipment tonnages that even errors of large magnitude in this phase of the calculations | 
would ave very little effect on the significant figures developed in the study. 
I la f the Obsolete Reservoir Into Scray 
rder t preak ywn the obsolete reservoir into grades of scrap, it was neces- 
termine the t f the reservoir by steel mill shape, There are 
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course, some exceptions, but generally the steel mill shapes as shipped are a good indi- 
cation of the grade of scrap that will be generated when the product reaches the scrap 
yard, 


Battelle first determined the distribution, by shape, of steel shipped to each mar- 
ket code under the AISI market classification. This distribution enabled Battelle to de- 
termine the approximate distribution by grade of scrap that the products manufactured 
under each market code would yield. These distributions then were combined into a 
weighted average for each of the 15 major market classifications. These weighted aver- 
ages then were applied to the accumulated steel in the obsolete reservoir by market 
classification, Foundry products were handled in a separate category. After deducting 
obsolete scrap withdrawals by grade, the balance indicates the composition of the obso- 
lete reservoir by grade of scrap — heavy melting, bundles, and cast iron, 
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APPENDIX I 


CONSUMER SURVEY 


The results of the consumer or field survey are summarized in Table I-1l. Since 
the data that served as a basis for the estimates of iron and steel in use presented in this 
table came from literally thousands of sources, no specific sources are listed. 


In considering Table I-1 it is important to recognize two qualifying factors: 


(1) 


Limited Survey Time in the Field. 


Less than 3 man=-months were available for consumer data 
collection in the field, 


Over~All Lack of Statistical Data, 


In many consumer areas, little or no actual statistical data 
are available upon which to base an estimate of iron and steel 
in use. In addition, because of the great variety of types and 
sizes of items within a particular consumer category where 
valid data are available, it is difficult to arrive at a so-called 
average unit. 


Table I-1 includes products considered nonrecoverable in the statistical analysis 
determination of iron and steel in use, Total figures shown in this table must be ad- 
justed for nonrecoverable products before they can be compared with recoverable iron 
and steel in use as determined by statistical analysis data (shown in Figure 1). 


The term "Miscellaneous" in Table I-1 includes heavy melting and bundling steel, 
as well as cast iron, in cases where allocation to a particular grade of scrap was not 


feasible. 


Battelle would welcome the opportunity of reviewing any portion of its consumer 


survey data collection, calculations, and analyses with interested industry or government 


groups. 
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Exuisit II 


TaBLE 1.—United States consumption of tron and steel scrap by type of consumer 


[In thousands of net tons] 





Steel ingots and castings producers ! | Iron Percent of 
| sciaetalt et i. foundries total 
Grand total | | and all consumed 

Total In blast | In steel other ? in steel 

furnaces furnaces industry 
60, 864 47,477 2, 692 44, 785 13, 387 78.0 
64, 964 50, 512 2, 932 47, 580 14, 452 77.8 
54, 338 43, 435 3, 007 40, 428 10, 903 79.9 
68, 901 55, 481 4, 390 51, 091 13, 420 80. 5 
76, 728 61, 565 4, 478 57, 087 15, 163 80. 2 
69, 023 56, 491 4, 274 52, 217 12, 532 81.8 
77, 131 64, 049 4, 948 59, 101 13, 082 83. 0 
61, 354 49, 693 3, 628 46, 065 11, 661 81.0 
81, 374 66, 498 4,717 61, 781 14, 876 81.7 
80, 700 66, 660 4,440 62, 220 14, 040 82.6 


Includes independent steel foundries and merchant blast furnaces. 
? Includes ferroalloys; rerolling; reforging, copper precipitation, nonferrous, and chemical uses 
3 Estimated by BDSA. 


Source: U. 8. Bureau of Mines 


TABLE 2.— United States consumption of iron and steel scrap by source 


[In thousands of net tons] 


Home Purchased 

Total Home Purchased | scrap as scrap as 

scrap scrap ? percent percent 

of total of total 
1947 60, 864 31, 579 51.9 48.1 
1948 64, 964 32, 420 49.9 0. 1 
1949 54, 338 29, 166 53.7 46.3 
1950 - 68, 901 35, 525 51.6 45.4 
1951 76, 728 38, 857 50.6 49.4 
1952 69, 023 34, 837 50.5 49.5 
1953 77, 131 41, 721 54.1 45.9 
1954 61, 354 35, 585 58.0 42.0 
1955 81, 374 45, 578 56.0 44.0 
1956 ! p 80, 700 43, 700 54.2 45.8 





Estimated by BDSA. 
2? Beginning with 1953 derived from purchased scrap receipts and their ratio to total receipts of scrap 


Source: U. 8. Bureau of Mines 


TaBLE 3.—United States consumption of tron and steel scrap by grade 


In thousands of net tons] 


Total Heavy Percent of Bundles | Castiron? All other 
melting total 
1953 77, 131 30, 667 39.8 9, O98 10, 978 26, 388 
1954 61, 354 24, 936 40.6 7, 281 9, 485 19, 652 
1955 81,374 32, 431 39.9 10, 671 12, 328 25, 944 
1956 80, 700 32. 280) 40.0 10, 330 12, 024 26, 066 


Not available by grade prior to 1953 
2 Except borings 
3 Estimated by BDSA 


Source: U. 8. Bureau of Mines 
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TABLE 4.—United States consumption of iron and steel scrap and pig tron, 1947, 
1955, and 1956, by type of furnace or equipment 


[In thousands of net tons] 


Iron and steel scrap Pig iron Total scrap and pig iron 
1947 1955 1956 ! 1947 1955 | 1956! 1947 1955 1956 ! 
; i a A ail 

Open hearth 39, 288 | 51,554 | 50,760 | 45,338 | 63,750 | 61,035 | 84,626 | 115,304 | 111, 795 
Bessemer 273 418 405 4,712 | 3,933 | 3,910 4,985 | 4,351 4,315 
Electric 5, 224 9,809 | 11,055 | 127 | 276 | 220 5,351 | 10,085 11, 275 
Total steelmaking 44,785 | 61,781 | 62,220 | 50,177 | 67,959 | 65, 165 94,962 | 129,740 | 127,385 
Blast furnaces 2, 692 4,717 | 4,440 2,€92 | 4,717 4, 440 


Total consumed by steel 
ingot and castings 


producers ? | 47,477 | 66,498 | €€,660 | 50,177 | 67,959 | 65, 165 97,654 | 134,457 | 131,825 
Cupola “10, 558 | 12,081 | 11,380 | 5,439 | 5,966 | 5,535 | 15,997 | 18,047 | 16,915 
Air | 1,310} 1,422 1, 290 414 291 295 1, 724 1, 713 | 1, 585 
Crucible 2 1 3 
Puddling 4] 17 21 
Direct castings | 2, 242 3, 002 2, 805 2, 242 3, 002 2, 805 
Ferroalloy 317 342 400 317 342 400 
Miscellaneous * 1, 196 1, 031 970 1 1, 197 1, 031 970 

Total all other uses 13, 387 14, 876 14, 040 8,114 9, 259 8, 635 21, D1 24, 135 22, 675 
Total consumption 60, 864 | 81,374 | 80,700 | 58,291 | 77,218 | 73,800 | 119,155 | 158,592 | 154, 500 


1 Estimated by BDSA 
? Includes ee steel foundries and merchant blast furnaces. 
4 Includes rerolling, reforging, copper precipitation, nonferrous, and chemical uses. 


Source: U.S. Bureau of Mines 
Exuisit III 


Metuop or ESTIMATING POTENTIAL GENERATION OF HEAVY MELTING 
Scrap, 1946-64 


The method of arriving at estimates of the potential generation of heavy 
melting scrap for each year from 1946—64 is summarized as follows: 

Primary life cycle: 30 years. 

Years included: 1916-34. 

Products included: Hot-rolled heavy steel products (plate, structurals, bars 
pipe and tubing, rails and accessories, wheels and axles, forging steel) and steel 
castings. 

Conversion factor from hot-rolled to finished steel: 98 percent. 

Adjustment for foreign trade in iron and steel products: Minus net exports. 

Adjustment for prompt industrial scrap withdrawals: Minus 7.5 percent. 

Adjustments for nonrecoverability: Minus 5 percent. 
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Exuisit LV 


TABLE 1.—United States foreign trade and consumption—Purchased iron and steel 
scrap, 1940-56 
[In thousands of net tons] 
Purchased scrap 

Exports Pur- consumption Export- 

chased plus exports import 

scrap | Total| balance 

Year } con- | im- (net ex- 
United All | sump- | Exports} ports |ports—E, 

Total | ECSC King- |Japan| Can-|Mexi-|other| tion | Total as or im- 

dom ada co jcoun- percent ports—I 

tries | of total 
} | 

1940 3, 126 359 1, 086 |1, 074 411 42 154 | 19,482 | 22,608 | 13.8 2 E 3,124 
1941 889 540 314 30 5 | 25,312 | 26, 201 3.4 72 E 817 
1942 136 121 14 1 | 27,136 | 27,272 5.0 92 FE 44 
1943 53 34 18 1 | 26,614 | 26, 667 0.2 143 I 90 
1944 91 71 16 4 | 25,923 | 26,014 0.3 108 117 
1945 79 45 25 9 | 25,236 | 25,315 0.3 46 E 33 
1946 136 | 82 48 6 | 23,350 | 23, 486 0.6 30 E 106 
1947 164 j 119 34 11 | 29,285 | 29, 449 | 0.6 36 E 128 
1948 206 168 37 1 | 32,544 | 32,750| 0.6) 416 I 210 
1949 294 | 162 122 | 10 | 25,172 | 25, 466 1.2 |1, 105 I 811 
1950 209 81 124 4 | 33,376 | 33, 585 0.6 738 I 529 
1951 220 RY 130 l 37,871 | 38, 091 0.6 360 I 140 
1952 334 9 194 | 131 34, 186 | 34, 520 1.0 106 E 228 
1953 2 291 a 55 77 150 35,410 | 35, 701 0.8 130 E 161 
1954 1, 588 586 18] 308 45 222 246 | 25,769 | 27,357 5.8 207 E 1,381 
1955 4,955 2, 280 1,016 702 421 257 279 | 35,796 | 40,751 12.2 197 E 4,758 
1956 3 6, 000 2,145 575 |2, 160 690 300 130 | 37,000 | 43,000 14.0 265 E 5,735 


1 European Coal and 
ern Germany 

2 Quantitative export controls removed October 1953 

3 Estimated. 


Steel Community: Belgium, France, Italy, Luxembourg, Netherlands, and West- 


Source: U.S. Bureau of the Census; U. 8. Bureau of Mines 
TABLE 2.— United States exports of iron and steel scrap by grades, 1940-56 
[In thousands of net tons] 
Heavy Baled Borings, 
Year Total, all melting Percent of sheet shovelings | Cast iron Other 
grades scrap total scrap and scrap scrap 
turnings ?” 

1940 3, 126 

1941 SY 600 67.5 112 35 142 
1942 136 75 55, 1 26 4 31 
1943 Be 25 47.2 4 19 g 
1944 91 39 42.9 6 4 2 
1945 79 41 51.9 2 13 23 
1966 13 37 27.2 14 1 74 
1947 164 64 39. 0 24 7 69 
1948 Qe 77 37.4 29 12 RS 
1949 204 100 34.0 64 46 s4 
1950 20 ¥2 44.0 38 38 4) 
1951 221 78 35. 5 46) 41 55 
1952 334 99 29. 6 66 52 s4 33 
1953 291 143 49.1 45 13 6Y 21 
1954 1, 5&8 1, 076 67.8 360 15 102 35 
1955 4, 955 3, 039 61.3 1,313 100 437 66 
1956 3 6, 000 3, 504 58. 4 1, 548 78 810 0) 


! Breakdown by grades not availabl 
2? Not shown separately prior to 1952 
3 Estimated 


Source: U. 8S. Bureau of the 


Census 








